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Monoclonal  antibody  to  human  cytotoxic  and  suppressor  T  cells,  and  method  of  preparing  It. 

Hybrid  cell  line  for  production  of  monoclonal  antibody 
to  an  antigen  found  on  normal  human  cytotoxic  and  sup- 
pressor  T  cells.  The  hybrid  is  formed  by  fusing  splenocytes 
from  immunized  CAF1  mice  with  P3X63Ag8UI  myeloma 
cells. 

Diagnostic  and  therapeutic  uses  of  the  monoclonal 
antibody  are  also  disclosed. 



FIELD  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  new  h y b r i d   c e l l   l i n e s  

and  more  s p e c i f i c a l l y   to  h y b r i d   c e l l   l i n e s   f o r   p r o d u c t i o n  

of  m o n o c l o n a l   a n t i b o d y   to  an  a n t i g e n   f o u n d   on  n o r m a l   h u m a n  

c y t o t o x i c   and   s u p p r e s s o r   T  c e l l s ,   t o   t h e   a n t i b o d y   s o  

p r o d u c e d ,   and  to  t h e r a p e u t i c   and  d i a g n o s t i c   m e t h o d s   a n d  

c o m p o s i t i o n s   e m p l o y i n g   t h i s   a n t i b o d y .  

DESCRIPTION  OF  THE  PRIOR  ART 

The  f u s i o n   of   m o u s e   m y e l o m a   c e l l s   to   s p l e e n   c e l l s   f r o m  

i m m u n i z e d   mice   by  K o h l e r   and  M i l s t e i n   in  1975  [ N a t u r e   2 5 6 ,  

4 9 5 - 4 9 7   ( 1 9 7 5 ) ]   d e m o n s t r a t e d   f o r   t h e   f i r s t   t i m e   t h a t   i t  

was  p o s s i b l e   to   o b t a i n   a  c o n t i n u o u s   c e l l   l i n e   m a k i n g  

h o m o g e n e o u s   ( s o - c a l l e d   " m o n o c l o n a l " )   a n t i b o d y .   S i n c e   t h i s  

s e m i n a l   w o r k ,   m u c h   e f f o r t   h a s   b e e n   d i r e c t e d   t o   t h e  

p r o d u c t i o n   of  v a r i o u s   h y b r i d   c e l l s   ( c a l l e d   " h y b r i d o m a s " )  

and  to  t he   use   of  t h e   a n t i b o d y   made  by  t h e s e   h y b r i d o m a s  

f o r   v a r i o u s   s c i e n t i f i c   i n v e s t i g a t i o n s .   S e e ,   f o r   e x a m p l e ,  

C u r r e n t   T o p i c s   in  M i c r o b i o l o g y   and  I m m u n o l o g y ,   Volume  8 1  -  

" L y m p h o c y t e   H y b r i d o m a s " ,   F.  M e l c h e r s ,   M.  P o t t e r ,   and   N .  

W a r n e r ,   E d i t o r s ,   S p r i n g e r - V e r l a g ,   1 9 7 8 ,   and   r e f e r e n c e s  

c o n t a i n e d   t h e r e i n ;   C.  J .   B a r n s t a b l e ,   e t   a l . ,   C e l l ,   1 4 ,  

9 -20   (May,  1 9 7 8 ) ;   P.  P a r h a m   and  W.  F.  B o d m e r ,   N a t u r e   2 7 6 ,  

3 9 7 - 3 9 9   ( N o v e m b e r ,   1 9 7 8 ) ;   H a n d b o o k   o f   E x p e r i m e n t a l  

I m m u n o l o g y ,   T h i r d   E d i t i o n ,   Vo lume   2,  D.  M.  W i e r ,   E d i t o r ,  

B l a c k w e l l ,   1978 ,   C h a p t e r   25;  and  C h e m i c a l   and  E n g i n e e r i n g  

News,   J a n u a r y   1,  1 9 7 9 ,   1 5 - 1 7 .   T h e s e   r e f e r e n c e s   s i m u l t a n -  

e o u s l y   i n d i c a t e   the   r e w a r d s   and  c o m p l i c a t i o n s   of   a t t e m p t -  

ing  to  p r o d u c e   m o n o c l o n a l   a n t i b o d y   f rom  h y b r i d o m a s .   W h i l e  

t h e   g e n e r a l   t e c h n i q u e   i s   w e l l   u n d e r s t o o d   c o n c e p t u a l l y ,  

t h e r e   a re   many  d i f f i c u l t i e s   met   and  v a r i a t i o n s   r e q u i r e d  

f o r   e a c h   s p e c i f i c   c a s e .   In  f a c t ,   t h e r e   is  no  a s s u r a n c e ,  



p r i o r   to  a t t e m p t i n g   to  p r e p a r e   a  g i v e n   h y b r i d o m a ,   t h a t   t h e  
d e s i r e d   h y b r i d o m a   w i l l   be  o b t a i n e d ,   t h a t   i t   w i l l   p r o d u c e  

a n t i b o d y   i f   o b t a i n e d ,   o r   t h a t   t h e   a n t i b o d y   so  p r o d u c e d  
w i l l   h ave   t h e   d e s i r e d   s p e c i f i c i t y .   The  d e g r e e   of  s u c c e s s  
is  i n f l u e n c e d   p r i n c i p a l l y   by  t he   t y p e   of  a n t i g e n   e m p l o y e d  
and  t h e   s e l e c t i o n   t e c h n i q u e   u s e d   f o r   i s o l a t i n g   the   d e s i r e d  

h y b r i d o m a .  

The  a t t e m p t e d   p r o d u c t i o n   of  m o n o c l o n a l   a n t i b o d y   to  h u m a n  

l y m p h o c y t e   c e l l - s u r f a c e   a n t i g e n s   has   b e e n   r e p o r t e d   o n l y   i n  

a  f ew   i n s t a n c e s .   S e e ,   f o r   e x a m p l e ,   C u r r e n t   T o p i c s   i n  

M i c r o b i o l o g y   and  I m m u n o l o g y ,   i b i d ,   6 6 - 6 9   and  1 6 4 - 1 6 9 . .   T h e  

a n t i g e n s   u s e d   in  t h e s e   r e p o r t e d   e x p e r i m e n t s   w e r e   c u l t u r e d  

h u m a n   l y m p h o b l a s t o i d   l e u k e m i a   a n d   h u m a n   c h r o n i c  

l y m p h o c y t i c   l e u k e m i a   c e l l   l i n e s .   Many  h y b r i d o m a s   o b t a i n e d  

a p p e a r e d   to  p r o d u c e   a n t i b o d y   to   v a r i o u s   a n t i g e n s   on  a l l  

human  c e l l s .   None   o f   t h e   h y b r i d o m a s   p r o d u c e d   a n t i b o d y  

a g a i n s t   a  p r e d e f i n e d   c l a s s   of  human  l y m p h o c y t e s .  

I t   s h o u l d   be  u n d e r s t o o d   t h a t   t h e r e   a r e   t w o   p r i n c i p a l  

c l a s s e s   of  l y m p h o c y t e s   i n v o l v e d   in   t h e   i m m u n e   s y s t e m   o f  

h u m a n s   and  a n i m a l s .   The  f i r s t   o f   t h e s e   ( t h e   t h y m u s -  

d e r i v e d   c e l l   or  T  c e l l )   i s   d i f f e r e n t i a t e d   in   t h e   t h y m u s  

f rom  h a e m o p o i e t i c   s t e m   c e l l s .   W h i l e   w i t h i n   t h e   t h y m u s ,  

t h e   d i f f e r e n t i a t i n g   c e l l s   a r e   t e r m e d   " t h y m o c y t e s . "   T h e  

m a t u r e   T  c e l l s   e m e r g e   f r o m   t h e   t h y m u s   a n d   c i r c u l a t e  

b e t w e e n   t h e   t i s s u e s ,   l y m p h a t i c s ,   and   t h e   b l o o d s t r e a m .  

T h e s e   T  c e l l s   f o r m   a  l a r g e   p r o p o r t i o n   o f   t h e   p o o l   o f  

r e c i r c u l a t i n g   s m a l l   l y m p h o c y t e s .   They  have   i m m u n o l o g i c a l  

s p e c i f i c i t y   and  a r e   d i r e c t l y   i n v o l v e d   in   c e l l - m e d i a t e d  

immune  r e s p o n s e s   ( s u c h   as  g r a f t   r e j e c t i o n )   as  e f f e c t o r  

c e l l s .   A l t h o u g h   T  c e l l s   do  n o t   s e c r e t e   h u m o r a l  

a n t i b o d i e s ,   t h e y   a r e   s o m e t i m e s   r e q u i r e d   f o r   t h e   s e c r e t i o n  

of   t h e s e   a n t i b o d i e s   by  t h e   s e c o n d   c l a s s   o f   l y m p h o c y t e s  

d i s c u s s e d   b e l o w .   Some  t y p e s   of  T  c e l l s   p l a y  a   r e g u l a t i n g  

f u n c t i o n   in  o t h e r   a s p e c t s   of  t h e   immune  s y s t e m .  



The  m e c h a n i s m   of  t h i s   p r o c e s s   of  c e l l   c o o p e r a t i o n   i s   n o t  

y e t   c o m p l e t e l y   u n d e r s t o o d .  

The  s e c o n d   c l a s s   of  l y m p h o c y t e s   ( t h e   b o n e   m a r r o w - d e r i v e d  

c e l l s   or  B  c e l l s )   a r e   t h o s e   w h i c h   s e c r e t e   a n t i b o d y .   T h e y  

a l s o   d e v e l o p   f r o m   h a e m o p o i e t i c   s t e m   c e l l s ,   b u t   t h e i r  

d i f f e r e n t i a t i o n   i s   n o t   d e t e r m i n e d   by  t h e   t h y m u s .   I n  

b i r d s ,   t h e y   a r e   d i f f e r e n t i a t e d   in  an  o r g a n   a n a l o g o u s   t o  

t h e   t h y m u s ,   c a l l e d   t h e   B u r s a   of   F a b r i c i u s .   In  m a m m a l s ,  

h o w e v e r ,   no  e q u i v a l e n t   o r g a n   has   b e e n   d i s c o v e r e d ,   and   i t  

is   t h o u g h t   t h a t   t h e s e   B  c e l l s   d i f f e r e n t i a t e   w i t h i n   t h e  

bone   m a r r o w .  

I t   i s   now  r e c o g n i z e d   t h a t   T  c e l l s   a r e   d i v i d e d   i n t o   a t  

l e a s t   s e v e r a l   s u b t y p e s ,   t e r m e d   " h e l p e r " ,   " s u p p r e s s o r " ,   a n d  

" k i l l e r "   T  c e l l s ,   w h i c h   have   t he   f u n c t i o n   of   ( r e s p e c t i v e l y )  

p r o m o t i n g   a  r e a c t i o n ,   s u p p r e s s i n g   a  r e a c t i o n ,   or   k i l l i n g  

( l y s i n g )   f o r e i g n   c e l l s .   T h e s e   s u b c l a s s e s   a r e   w e l l  

u n d e r s t o o d   f o r   m u r i n e   s y s t e m s ,   b u t   t h e y   h a v e   o n l y   r e c e n t l y  

been   d e s c r i b e d   f o r   h u m a n   s y s t e m s .   S e e ,   f o r   e x a m p l e ,   R .  

L.  E v a n s ,   e t   a l . ,   J o u r n a l   of  E x p e r i m e n t a l   M e d i c i n e ,   V o l u m e  

145 ,   2 2 1 - 2 3 2 ,   1 9 7 7 ;   and  L.  C h e s s   and  S.  F.  S c h l o s s m a n  -  

" F u n c t i o n a l   A n a l y s i s   of   D i s t i n c t   Human  T - C e l l   S u b s e t s  

B e a r i n g   U n i q u e   D i f f e r e n t i a t i o n   A n t i g e n s " ,   in  " C o n t e m p o r a r y  

T o p i c s   in  I m m u n o b i o l o g y " ,   0.   S t u t m a n ,   E d i t o r ,   P l e n u m  

P r e s s ,   1 9 7 7 ,   Vo lume   7,  3 6 3 - 3 7 9 .  

The  a b i l i t y   to  i d e n t i f y   or  s u p p r e s s   c l a s s e s   or   s u b c l a s s e s  

o f   T  c e l l s   i s   i m p o r t a n t   f o r   d i a g n o s i s   o r   t r e a t m e n t   o f  

v a r i o u s   i m m u n o r e g u l a t o r y   d i s o r d e r s   or  c o n d i t i o n s .  

F o r   e x a m p l e ,   c e r t a i n   l e u k e m i a s   a n d   l y m p h o m a s   h a v e  

d i f f e r i n g   p r o g n o s i s   d e p e n d i n g   on  w h e t h e r   t h e y   a r e   of   B 

c e l l   or  T  c e l l   o r i g i n .   T h u s ,   e v a l u a t i o n   of   t h e   d i s e a s e  

p r o g n o s i s   d e p e n d s   u p o n   d i s t i n g u i s h i n g   b e t w e e n   t h e s e   t w o  



c l a s s e s   of  l y m p h o c y t e s .   S e e ,   f o r   e x a m p l e ,   A.  C.  A i s e n b e r g  
and  J .   C.  Long ,   The  A m e r i c a n   J o u r n a l   of  M e d i c i n e ,   5 8 : 3 0 0  

( M a r c h ,   1 9 7 5 ) ;   D.  B e l p o m m e ,   e t   a l . ,   in  " I m m u n o l o a i c a l  

D i a g n o s i s   of  L e u k e m i a s   and  L v m p h o m a s " ,   S.  T h i e r f e l d e r ,   e t  

a l . ,   e d s ,   S p r i n g e r ,   H e i d e l b e r g ,   1 9 7 7 ,   3 3 - 4 5 ;   a n d   D .  

B e l p o m m e ,   e t   a l . ,   B r i t i s h   J o u r n a l   of   H a e m a t o l o g y ,   1 9 7 8 ,  

38 ,   8 5 .  

C e r t a i n   d i s e a s e   s t a t e s   ( e . g . ,   j u v e n i l e   r h e u m a t o i d   a r t h r i -  

t i s ,   m a l i g n a n c i e s ,   and  a g a m m a g l o b u l i n e m i a )   a r e   a s s o c i a t e d  

w i t h   an  i m b a l a n c e   of   T  c e l l   s u b c l a s s e s .   I t   h a s   b e e n  

s u g g e s t e d   t h a t   a u t o i m m u n e   d i s e a s e s   g e n e r a l l y   a r e   a s s o c i -  

a t e d   w i t h   an  e x c e s s   of  " h e l p e r "   T  c e l l s   or  a  d e f i c i e n c y   o f  

c e r t a i n   " s u p p r e s s o r "   T  c e l l s ,   w h i l e   a g a m m a g l o b u l i n e m i a   i s  

a s s o c i a t e d   w i t h   an  e x c e s s   of  c e r t a i n   " s u p p r e s s o r "   T  c e l l s  

o r   a  d e f i c i e n c y   o f   " h e l p e r "   T  c e l l s .   M a l i g n a n c i e s  

g e n e r a l l y   a r e   a s s o c i a t e d   w i t h   an  e x c e s s   of  " s u p p r e s s o r "   T 

c e l l s .  

In  c e r t a i n   l e u k e m i a s ,   e x c e s s   T  c e l l s   a r e   p r o d u c e d   in   a n  

a r r e s t e d   s t a g e   of  d e v e l o p m e n t .   D i a g n o s i s   may  t h u s   d e p e n d  

on  the   a b i l i t y   to  d e t e c t   t h i s   i m b a l a n c e   or   e x c e s s .   S e e ,  

f o r   e x a m p l e ,   J .   K e r s e y ,   e t   a l . ,   " S u r f a c e   M a r k e r s   D e f i n e  

Human  L y m p h o i d   M a l i g n a n c i e s   w i t h   D i f f e r i n g   P r o g n o s e s "   i n  

H a e m a t o l o g y   and  B l o o d   T r a n s f u s i o n ,   V o l u m e   20 ,   S p r i n g e r -  

V e r l a g ,   1 9 7 7 ,   1 7 - 2 4 ,   and  r e f e r e n c e s   c o n t a i n e d   t h e r e i n .  

A c q u i r e d   a g a m m a g l o b u l i n e m i a ,   a  d i s e a s e   s t a t e   in   w h i c h   n o  

i m m u n e   g l o b u l i n   i s   p r o d u c e d ,   c o m p r i s e s   a t   l e a s t   t w o  

d i s t i n c t   t y p e s .   In  t y p e   I  t h e   f a i l u r e   to   p r o d u c e   i m m u n e  

g l o b u l i n   is   due  to  an  e x c e s s   of  s u p p r e s s o r   T  c e l l s ,   w h i l e  

in  t y p e   I I   i t   is  due  to  a  l a c k   of  h e l p e r   T  c e l l s .   In  b o t h  

t y p e s ,   t h e r e   a p p e a r s   t o   be  no  d e f e c t   o r   l a c k   i n   t h e  

p a t i e n t s '   B  c e l l s ,   t h e   l y m p h o c y t e s   w h i c h   a r e   r e s p o n s i b l e  

f o r   t h e   a c t u a l   s e c r e t i o n   of  t he   a n t i b o d y ;   h o w e v e r ,   t h e s e   B 

c e l l s   a r e   b e i n g   e i t h e r   s u p p r e s s e d   o r   " n o t   h e l p e d " ,  



r e s u l t i n g   in  g r e a t l y   d e c r e a s e d   or   a b s e n t   immune   g l o b u l i n  

p r o d u c t i o n .   The  t y p e   of  a c q u i r e d   a g a m m a g l o b u l i n e n i a   m a y  

t h u s   be  d e t e r m i n e d   by  t e s t i n g   f o r   an  e x c e s s   of   s u p p r e s s o r  

T  c e l l s   or  an  a b s e n c e   of  h e l p e r   T  c e l l s .  

On  t h e   t h e r a p e u t i c   s i d e ,   t h e r e   is  some  s u g g e s t i o n ,   as  y e t  

n o t   d e f i n i t e l y   p r o v e n ,   t h a t   a d m i n i s t r a t i o n   of   a n t i b o d i e s  

a g a i n s t   the   s u b t y p e   of  T  c e l l   in  e x c e s s   may  h a v e   t h e r a -  

p e u t i c   b e n e f i t   in  a u t o i m m u n e   d i s e a s e   or  m a l i g n a n c i e s .   F o r  

e x a m p l e ,   a  h e l p e r   T  c e l l   c a n c e r   ( c e r t a i n   c u t a n e o u s   T  c e l l  

l y m p h o m a s   a n d   c e r t a i n   T  c e l l   a c u t e   l y m p h o b l a s t i c  

l e u k e m i a s )   may  be  t r e a t e d   by  an  a n t i b o d y   to   a  h e l p e r   T 

c e l l   a n t i g e n .   T r e a t m e n t   of  a u t o i m m u n e   d i s e a s e   c a u s e d   b y  

an  e x c e s s   of  h e l p e r   c e l l s   may  a l s o   be  a c c o m p l i s h e d   in   t h e  

same  f a s h i o n .   T r e a t m e n t   of  d i s e a s e s   ( e . g . ,   m a l i g n a n c i e s  

or   t y p e   I  a c q u i r e d   a g a m m a g l o b u l i n e m i a )   due  to  an  e x c e s s   o f  

s u p p r e s s o r   T  c e l l s   may  be  t r e a t e d   by  a d m i n i s t r a t i o n   o f   a n  

a n t i b o d y   to  a  s u p p r e s s o r   T  c e l l   a n t i g e n .  

A n t i s e r a   a g a i n s t   t h e   e n t i r e   c l a s s   o f   h u m a n   T  c e l l s  

( s o - c a l l e d   a n t i h u m a n   t h y m o c y t e   g l o b u l i n   or   ATG)  h a s   b e e n  

r e p o r t e d   u s e f u l   t h e r a p e u t i c a l l y   in  p a t i e n t s   r e c e i v i n g  

o r g a n   t r a n s p l a n t s .   S i n c e   t h e   c e l l - m e d i a t e d   i m m u n e  

r e s p o n s e   ( t h e   m e c h a n i s m   w h e r e b y   t r a n s p l a n t s   a r e   r e j e c t e d )  

d e p e n d s   u p o n   T  c e l l s ,   a d m i n i s t r a t i o n   of   a n t i b o d y   t o   T 

c e l l s   p r e v e n t s   or  r e t a r d s   t h i s   r e j e c t i o n   p r o c e s s .   S e e ,  

f o r   e x a m p l e ,   C o s i m i ,   et  a l . ,   " R a n d o m i z e d   C l i n i c a l   T r i a l   o f  

ATG  in  C a d a v e r   R e n a l   A l l g r a f t   R e c i p i e n t s :   I m p o r t a n c e   of   T 

C e l l   M o n i t o r i n g " ,   S u r g e r y   4 0 : 1 5 5 - 1 6 3   ( 1 9 7 6 )   and  r e f e r e n c e s  

c o n t a i n e d   t h e r e i n .  

The  i d e n t i f i c a t i o n   and  s u p p r e s s i o n   of  human  T  c e l l   c l a s s e s  

and  s u b c l a s s e s   has  p r e v i o u s l y   been   a c c o m p l i s h e d   by  the   u s e  

of  s p o n t a n e o u s   a u t o a n t i b o d i e s   or   s e l e c t i v e   a n t i s e r a   f o r  

human  T  c e l l s   o b t a i n e d   by  i m m u n i z i n g   a n i m a l s   w i t h   h u m a n   T 

c e l l s ,   b l e e d i n g   the   a n i m a l s   to  o b t a i n   s e r u m ,   and  a d s o r b i n g  

t h e   a n t i s e r u m   w i t h   ( f o r   e x a m p l e )   a u t o l o g o u s   b u t   n o t  



a l l o g e n e i c   B  c e l l s   to   r e m o v e   a n t i b o d i e s   w i t h   u n w a n t e d  

r e a c t i v i t i e s .   The   p r e p a r a t i o n   o f   t h e s e   a n t i s e r a   i s  

e x t r e m e l y   d i f f i c u l t ,   p a r t i c u l a r l y   in  t h e   a d s o r p t i o n   a n d  

p u r i f i c a t i o n   s t e p s .   E v e n   t h e   a d s o r b e d   a n d   p u r i f i e d  
a n t i s e r a   c o n t a i n   m a n y   i m p u r i t i e s   i n   a d d i t i o n   t o   t h e  

d e s i r e d   a n t i b o d y ,   f o r   s e v e r a l   r e a s o n s .   F i r s t ,   t h e   s e r u m  

c o n t a i n s   m i l l i o n s   of  a n t i b o d y   m o l e c u l e s   e v e n   b e f o r e   t h e   T 

c e l l   i m m u n i z a t i o n .   S e c o n d ,   t h e   i m m u n i z a t i o n   c a u s e s  

p r o d u c t i o n   of   a n t i b o d i e s   a g a i n s t   a  v a r i e t y   of   a n t i g e n s  

f o u n d  o n   a l l   human  T  c e l l s   i n j e c t e d .   T h e r e   i s   n o  s e l e c -  

t i v e   p r o d u c t i o n   of   a n t i b o d y   a g a i n s t   a  s i n g l e   a n t i g e n .  

T h i r d ,   t h e   t i t e r   o f  s p e c i f i c   a n t i b o d y   o b t a i n e d   by  s u c h  

m e t h o d s   is  u s u a l l y   q u i t e   low,   ( e . g . ,   i n a c t i v e   a t   d i l u t i o n s  

g r e a t e r   t h a n   1 : 1 0 0 )   a n d   t h e   r a t i o  6   o f   s p e c i f i c   t o  

n o n - s p e c i f i c   a n t i b o d y   is  l e s s   t h a n   1 / 1 0  

S e e ,   f o r   e x a m p l e ,   t h e   C h e s s   and  S c h l o s s m a n   a r t i c l e   r e f e r -  

r e d   to  a b o v e   ( a t   p a g e s   365  and  f o l l o w i n g )   and  t he   C h e m i c a l  

and  E n g i n e e r i n g   News  a r t i c l e   r e f e r r e d   to  a b o v e ,   w h e r e   t h e  

d e f i c i e n c i e s   of  p r i o r   a r t   a n t i s e r a   a n d   t h e   a d v a n t a g e s   o f  

m o n o c l o n a l   a n t i b o d y   a r e   d e s c r i b e d .  

One  of  t he   s u b s e t s   of  T  c e l l s   i d e n t i f i e d   by  such   p r i o r   a r t  

a n t i s e r a   has  been   d e s i g n a t e d   t he   TH2+  s u b s e t   and   h a s   b e e n  

shown  to   c o n t a i n   b o t h   t h e   c y t o t o x i c   e f f e c t o r   c e l l s   f o r  

c e l l - m e d i a t e d   l y m p h o l y s i s   a n d   t h e   i m m u n o r e g u l a t o r y  

s u p p r e s s o r   T  c e l l s   w h i c h   s u p p r e s s   b o t h   T  c e l l   and   B  c e l l  

f u n c t i o n .   T h i s   s u b s e t   c o n t a i n s   a b o u t   20%-30%  o f   h u m a n  

p e r i p h e r a l   T  c e l l s .   S e e ,   f o r   e x a m p l e ,   a r t i c l e s   by  E.  L .  

R e i n h e r z ,   e t   a l . ,   in   J .   I m m u n o l .   1 2 3 : 8 3 ( 1 9 7 9 )   a n d   N e w  

E n g l .   J .   Med.  3 0 0 : 1 0 6 1 ( 1 9 7 9 ) .  

SUMMARY  OF  THE  INVENTION 

T h e r e   has   now  been   d i s c o v e r e d   a  n o v e l   h y b r i d o m a   ( d e s i g n a -  

t ed   OKT5)  w h i c h   is  c a p a b l e   of  p r o d u c i n g   n o v e l   m o n o c l o n a l  

a n t i b o d y   a g a i n s t   an  a n t i g e n   f o u n d   on  n o r m a l   h u m a n   p e r i p h -  

e r a l   c y t o t o x i c   and  s u p p r e s s o r   TH2+  T  c e l l s   ( a b o u t   20%  o f  



n o r m a l   h u m a n   p e r i p h e r a l   T  c e l l s ) .   The   a n t i b o d y   s o  

p r o d u c e d   is   m o n o s p e c i f i c   f o r   a  s i n g l e   d e t e r m i n a n t   o n  

n o r m a l   human   c y t o t o x i c   and  s u p p r e s s o r   TH2+T  c e l l s   a n d  

c o n t a i n s   e s s e n t i a l l y   no  o t h e r   a n t i - h u m a n   immune  g l o b u l i n ,  

in  c o n t r a s t   to  p r i o r   a r t   a n t i s e r a   ( w h i c h   a r e   i n h e r e n t l y  

c o n t a m i n a t e d   w i t h   a n t i b o d y   r e a c t i v e   to   n u m e r o u s   h u m a n  

a n t i g e n s )   and  to  p r i o r   a r t   m o n o c l o n a l   a n t i b o d i e s   ( w h i c h  

a r e   no t   m o n o s p e c i f i c   f o r   a  h u m a n   c y t o t o x i c / s u p p r e s s o r   T 

c e l l   a n t i g e n ) .   M o r e o v e r ,   t h i s   h y b r i d o m a   c a n   be  c u l t u r e d  

to  p r o d u c e   a n t i b o d y   w i t h o u t   t h e   n e c e s s i t y   of   i m m u n i z i n g  

and  k i l l i n g   a n i m a l s ,   f o l l o w e d   by  t h e   t e d i o u s   a d s o r p t i o n  

and  p u r i f i c a t i o n   s t e p s   n e c e s s a r y   to  o b t a i n   e v e n   t h e   i m p u r e  

a n t i s e r a   of  t he   p r i o r   a r t .  

I t   is  a c c o r d i n g l y   one  o b j e c t   of  t h i s   i n v e n t i o n   to   p r o v i d e  

h y b r i d o m a s   w h i c h   p r o d u c e   a n t i b o d i e s   a g a i n s t   an  a n t i g e n  

f o u n d   on  n o r m a l   h u m a n   c y t o t o x i c   and   s u p p r e s s o r   TH2+  T 

c e l l s .  

I t   is  a  f u r t h e r   a s p e c t   of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

m e t h o d s   f o r   p r e p a r i n g   t h e s e   h y b r i d o m a s .  

A  f u r t h e r   o b j e c t   of  t he   i n v e n t i o n   is  to  p r o v i d e   e s s e n t i a l -  

ly   h o m o g e n e o u s   a n t i b o d y   a g a i n s t   an  a n t i g e n   f o u n d   on  n o r m a l  

human  c y t o t o x i c   and  s u p p r e s s o r   TH+2  T  c e l l s .  

A  s t i l l   f u r t h e r   o b j e c t   is  to  p r o v i d e   m e t h o d s   f o r   t r e a t m e n t  

or   d i a g n o s i s   of  d i s e a s e   e m p l o y i n g   t h e s e   a n t i b o d i e s .  

O t h e r   o b j e c t s   and  a d v a n t a g e s   of  the   i n v e n t i o n   w i l l   b e c o m e  

a p p a r e n t   f rom  the   e x a m i n a t i o n   of  t he   p r e s e n t   d i s c l o s u r e .  

In  s a t i s f a c t i o n   of  t he   f o r e g o i n g   o b j e c t s   and   a d v a n t a g e s ,  

t h e r e   i s   p r o v i d e d   by  t h i s   i n v e n t i o n   a  n o v e l   h y b r i d c m a  

p r o d u c i n g   n o v e l   a n t i b o d y   to  an  a n t i g e n   f o u n d   on  n o r m a l  

human  c y t o t o x i c   and  s u p p r e s s o r   TH2+  T  c e l l s ,   t h e   a n t i b o d y  

i t s e l f ,   and  d i a g n o s t i c   and  t h e r a p e u t i c   m e t h o d s   e m p l o y i n g  



t he   a n t i b o d y .   The  h y b r i d o m a   was  p r e p a r e d   g e n e r a l l y   f o l -  

l o w i n g   t h e   m e t h o d   of   M i l s t e i n   a n d   K o h l e r .   F o l l o w i n g  

i m m u n i z a t i o n   of   m i c e   w i t h   n o r m a l   h u m a n   t h y m o c y t e s ,   t h e  

s p l e e n   c e l l s   of  t he   i m m u n i z e d   m i c e  w e r e   f u s e d   w i t h   c e l l s  

f rom  a  m o u s e   m y e l o m a   l i n e   and   t h e   r e s u l t a n t   h y b r i d o m a s  

s c r e e n e d   f o r   t h o s e   w i t h   s u p e r n a t a n t s   c o n t a i n i n g   a n t i b o d y  

w h i c h   g a v e   s e l e c t i v e   b i n d i n g   to  n o r m a l   E  r o s e t t e   p o s i t i v e  

human  T  c e l l s .   The  d e s i r e d   h y b r i d o m a s   w e r e   s u b s e q u e n t l y  

c l o n e d   and  c h a r a c t e r i z e d .   As  a  r e s u l t ,   a  h y b r i d o m a   w a s  

o b t a i n e d   w h i c h   p r o d u c e s   a n t i b o d y   ( d e s i g n a t e d   OKT5)  a g a i n s t  

an  a n t i g e n   on  n o r m a l   human  c y t o t o x i c   and  s u p p r e s s o r   TH2+  T 

c e l l s .   N o t   o n l y   d o e s   t h i s   a n t i b o d y   r e a c t   w i t h   n o r m a l  

human  p e r i p h e r a l   c y t o t o x i c   and   s u p p r e s s o r   T H ;   T  c e l l s ,  

b u t   i t   a l s o   d o e s   n o t   r e a c t   w i t h   o t h e r   n o r m a l   p e r i p h e r a l  

b l o o d   l y m p h o i d   c e l l s ,   i n c l u d i n g   h e l p e r   T  c e l l s .   I n  

a d d i t i o n ,   t h e   c e l l   s u r f a c e   a n t i g e n   r e c o g n i z e d   by  t h i s  

a n t i b o d y   is  d e t e c t e d   on  a p p r o x i m a t e l y   80%  of  n o r m a l   h u m a n  

t h y m o c y t e s .  

In  v i ew  of  t he   d i f f i c u l t i e s   i n d i c a t e d   in  t he   p r i o r   a r t   a n d  

t h e   l a c k   of  s u c c e s s   r e p o r t e d   u s i n g   m a l i g n a n t   c e l l   l i n e s   a s  

t h e   a n t i g e n ,   i t   was  s u r p r i s i n g   t h a t   t h e   p r e s e n t   m e t h o d  

p r o v i d e d   t he   d e s i r e d   h y b r i d o m a .   I t   s h o u l d   be  e m p h a s i z e d  

t h a t   t he   u n p r e d i c t a b l e   n a t u r e   of  h y b r i d   c e l l   p r e p a r a t i o n  

d o e s   no t   a l l o w   one  to  e x t r a p o l a t e   f rom  one  a n t i g e n   or  c e l l  

s y s t e m   to  a n o t h e r .   In  f a c t ,   t h e   p r e s e n t   a p p l i c a n t s   h a v e  

d i s c o v e r e d   t h a t   u s i n g   a  T  c e l l   m a l i g n a n t   c e l l   l i n e   as  t h e  

a n t i g e n   c a u s e d   f o r m a t i o n   of   h y b r i d o m a s   w h i c h   d i d   n o t  

p r o d u c e   t he   d e s i r e d   a n t i b o d y .   A t t e m p t s   to   u s e   p u r i f i e d  

a n t i g e n s   s e p a r a t e d   f r o m   t h e   c e l l   s u r f a c e s   w e r e   a l s o  

u n s u c c e s s f u l .  

B o t h   t h e   s u b j e c t   h y b r i d o m a   and   t h e   a n t i b o d y   p r o d u c e d  

t h e r e b y   a re   i d e n t i f i e d   h e r e i n   by  t h e   d e s i g n a t i o n   " O K T 5 " ,  

t he   p a r t i c u l a r   m a t e r i a l   r e f e r r e d   to  b e i n g   a p p a r e n t   f r o m  

t h e   c o n t e x t .  



The  p r e p a r a t i o n   and  c h a r a c t e r i z a t i o n   of  the   h y b r i d o m a   a n d  

t h e   r e s u l t a n t   a n t i b o d y   w i l l   be  b e t t e r   u n d e r s t o o d   by  r e f e r -  

e n c e   to  t he   f o l l o w i n g   d e s c r i p t i o n   and  E x a m p l e s .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  m e t h o d   of  p r e p a r i n g   the   h y b r i d o m a   g e n e r a l l y   c o m p r i s e s  

t he   f o l l o w i n g   s t e p s :  

A.  I m m u n i z i n g   mice   w i t h   n o r m a l   h u m a n   t h y m o c y t e s .   W h i l e  

i t   has   been   f o u n d   t h a t   f e m a l e   CAF1  mice   a r e   p r e f e r r e d ,   i t  

is   c o n t e m p l a t e d   t h a t   o t h e r   m o u s e   s t r a i n s   c o u l d   be  u s e d .  

The  i m m u n i z a t i o n   s c h e d u l e   and   t h y m o c y t e   c o n c e n t r a t i o n  

s h o u l d   be  s u c h   as  to  p r o d u c e   u s e f u l   q u a n t i t i e s   of  s u i t a b l y  

p r i m e d   s p l e n o c y t e s .   T h r e e   i m m u n i z a t i o n s   a t   f o u r t e e n   d a y  

i n t e r v a l s   w i t h   2  x  107  c e l l s / m o u s e / i n j e c t i o n   in   0 . 2   m l  

p h o s p h a t e   b u f f e r e d   s a l i n e   has   b e e n   f o u n d   to  be  e f f e c t i v e .  

B.  R e m o v i n g   t h e   s p l e e n s   f r o m   t h e   i m m u n i z e d   m i c e   a n d  

m a k i n g   a  s p l e e n   s u s p e n s i o n   in   an  a p p r o p r i a t e   m e d i u m .  

A b o u t   one  ml  of  m e d i u m   p e r   s p l e e n   i s   s u f f i c i e n t .   T h e s e  

e x p e r i m e n t a l   t e c h n i q u e s   a r e   w e l l - k n o w n .  

C.  F u s i n g   t he   s u s p e n d e d   s p l e e n   c e l l s   w i t h   m o u s e   m y e l o m a  

c e l l s   f rom  a  s u i t a b l e   c e l l   l i n e   by  t h e   u s e   of  a  s u i t a b l e  

f u s i o n   p r o m o t e r .   The  p r e f e r r e d   r a t i o   i s   a b o u t   5  s p l e e n  

c e l l s   p e r   m y e l o m a   c e l l .   A  t o t a l   v o l u m e   of  a b o u t   0 . 5  -   1 . 0  

ml  o f   f u s i o n   m e d i u m   i s   a p p r o p r i a t e   f o r   a b o u t   1 0 8  

s p l e n o c y t e s .   Many  mouse   m y e l o m a   c e l l   l i n e s   a r e   k n o w n   a n d  

a v a i l a b l e ,   g e n e r a l l y   f r o m   m e m b e r s   o f   t h e   a c a d e m i c  

c o m m u n i t y   or   v a r i o u s   d e p o s i t   b a n k s ,   s u c h   as   t h e   S a l k  

I n s t i t u t e   C e l l   D i s t r i b u t i o n   C e n t e r ,   La  J o l l a ,   CA.  T h e  

c e l l   l i n e   used   s h o u l d   p r e f e r a b l y   be  of  the   s o - c a l l e d   " d r u g  

r e s i s t a n t "   t y p e ,   so  t h a t   u n f u s e d   m y e l o m a   c e l l s   w i l l   n o t  

s u r v i v e   in  a  s e l e c t i v e   med ium,   w h i l e   h y b r i d s   w i l l   s u r v i v e .  

, T h e   m o s t   common  c l a s s   i s   8 - a z a g u a n i n e   r e s i s t a n t   c e l l  

l i n e s ,   w h i c h   l a c k   t h e   e n z y m e   h y p o x a n t h i n e   g u a n i n e  



p h o p h o r i b o s y l   t r a n s f e r a s e   and  h e n c e   w i l l   n o t   be  s u p p o r t e d  
by  HAT  ( h y p o x a n t h i n e ,   a m i n o p t e r i n ,   and  t h y m i d i n e )   m e d i u m .  

I t   is  a l s o   g e n e r a l l y   p r e f e r r e d   t h a t   t he   m y e l o m a   c e l l   l i n e  
u s e d   be  of  t he   s o - c a l l e d   " n o n - s e c r a t i n g "   t y p e ,   in   t h a t   i t  
d o e s   no t   i t s e l f   p r o d u c e   any  a n t i b o d y ,   a l t h o u g h   s e c r e t i n g  

t y p e s   may  be  u s e d .   In  c e r t a i n   c a s e s ,   h o w e v e r ,   s e c r e t i n g  

m y e l o m a   l i n e s   may  be  p r e f e r r e d .   W h i l e   t h e   p r e f e r r e d  
f u s i o n   p r o m o t e r   is   p o l y e t h y l e n e   g l y c o l   h a v i n g   an  a v e r a g e  
m o l e c u l a r   w e i g h t   f r o m   a b o u t   1 0 0 0   t o   a b o u t   4 0 0 0  

( c o m m e r c i a l l y   a v a i l a b l e   as  PEG  1 0 0 0 ,   e t c . ) ,   o t h e r   f u s i o n  

p r o m o t e r s   known  in  t h e   a r t   may  be  e m p l o y e d .  

D.  D i l u t i n g   and   c u l t u r i n g   in   s e p a r a t e   c o n t a i n e r s ,   t h e  

m i x t u r e   of  u n f u s e d   s p l e e n   c e l l s ,   u n f u s e d   m y e l o m a   c e l l s ,  

and   f u s e d   c e l l s   in  a  s e l e c t i v e   m e d i u m   w h i c h   w i l l   n o t  

s u p p o r t   t he   u n f u s e d   m y e l o m a   c e l l s   f o r   a  t i m e   s u f f i c i e n t   t o  

a l l o w   d e a t h   of  t h e   u n f u s e d   c e l l s   ( a b o u t   one   w e e k ) .   T h e  

d i l u t i o n   may  be  a  t y p e   of   l i m i t i n g   o n e ,   i n   w h i c h   t h e  

v o l u m e   of  d i l u e n t   is  s t a t i s t i c a l l y   c a l c u l a t e d   to  i s o l a t e   a  

c e r t a i n   n u m b e r   o f   c e l l s   ( e . g . ,   1 - 4 )   i n   e a c h   s e p a r a t e  
c o n t a i n e r   ( e . g . ,   e a c h   w e l l   of   a  m i c r o t i t e r   p l a t e ) .   T h e  

m e d i u m   is  one  ( e . g . ,   HAT  m e d i u m )   w h i c h   w i l l   n o t   s u p p o r t  

t h e   d r u g   r e s i s t a n t   ( e . g . ,   8 - a z a g u a n i n e   r e s i s t a n t )   u n f u s e d  

m y e l o m a   c e l l   l i n e .   H e n c e ,   t h e s e   m y e l o m a   c e l l s   p e r i s h .  

S i n c e   t h e   u n f u s e d   s p l e e n   c e l l s   a r e   n o n - m a l i g n a n t ,   t h e y  

h a v e   o n l y   a  f i n i t e   number   of  g e n e r a t i o n s .   T h u s ,   a f t e r   a  

c e r t a i n   p e r i o d   of   t i m e   ( a b o u t   one   w e e k )   t h e s e   u n f u s e d  

s p l e e n   c e l l s   f a i l   to  r e p r o d u c e .   The  f u s e d   c e l l s ,   on  t h e  

o t h e r   h a n d ,   c o n t i n u e   to  r e p r o d u c e   b e c a u s e   t h e y   p o s s e s s   t h e  

m a l i g n a n t   q u a l i t y   of  t h e   m y e l o m a   p a r e n t   and  the   a b i l i t y   t o  

s u r v i v e   i n   t h e   s e l e c t i v e   m e d i u m   o f   t h e   s p l e e n   c e l l  

p a r e n t .  



E.  E v a l u a t i n g   the   s u p e r n a t a n t   in   e a c h   c o n t a i n e r   ( w e l l )  

c o n t a i n i n g   a  h y b r i d o m a   f o r   t h e   p r e s e n c e   of   a n t i b o d y   to  E 

r o s e t t e   p o s i t i v e   p u r i f i e d   human  T  c e l l s .  

F.  S e l e c t i n g   ( e . g . ,   by  l i m i t i n g   d i l u t i o n )   and  c l o n i n g  

h y b r i d o m a s   p r o d u c i n g   the   d e s i r e d   a n t i b o d y .  

Once  the   d e s i r e d   h y b r i d o m a   has   b e e n   s e l e c t e d   and   c l o n e d ,  

t he   r e s u l t a n t   a n t i b o d y   may  be  p r o d u c e d   in  one  of  two  w a y s .  

The  p u r e s t   m o n o c l o n a l   a n t i b o d y   is   p r o d u c e d   by  in  v i t r o  

c u l t u r i n g   of  t he   d e s i r e d   h y b r i d o m a   in  a  s u i t a b l e   m e d i u m  

f o r   a  s u i t a b l e   l e n g t h   of  t i m e ,   f o l l o w e d   by  r e c o v e r y   of  t h e  

d e s i r e d   a n t i b o d y   f r o m   t h e   s u p e r n a t a n t .   T h e   s u i t a b l e  

med ium  and  s u i t a b l e   l e n g t h   of  c u l t u r i n g   t i m e   a r e   k n o w n   o r  

a r e   r e a d i l y   d e t e r m i n e d .   T h i s   in  v i t r o   t e c h n i q u e   p r o d u c e s  

e s s e n t i a l l y   m o n o s p e c i f i c   m o n o c l o n a l   a n t i b o d y ,   e s s e n t i a l l y  

f r e e   f rom  o t h e r   s p e c i f i c   a n t i h u m a n   immune  g l o b u l i n .   T h e r e  

i s   a  s m a l l   a m o u n t   of  o t h e r   immune  g l o b u l i n   p r e s e n t   s i n c e  

t h e   m e d i u m   c o n t a i n s   x e n o g e n e i c   s e r u m   ( e . g . ,   f e t a l   c a l f  

s e r u m ) .   H o w e v e r ,   t h i s   in  v i t r o   m e t h o d   may  n o t   p r o d u c e   a  

s u f f i c i e n t   q u a n t i t y   or  c o n c e n t r a t i o n   of  a n t i b o d y   f o r   s o m e  

p u r p o s e s ,   s i n c e   t he   c o n c e n t r a t i o n   of   m o n o c l o n a l   a n t i b o d y  

i s   o n l y   a b o u t   50  u g / m l .  

To  p r o d u c e   a  much  g r e a t e r   c o n c e n t r a t i o n   of   s l i g h t l y   l e s s  

p u r e   m o n o c l o n a l   a n t i b o d y ,   t h e   d e s i r e d   h y b r i d o m a   may  b e  

i n j e c t e d   i n t o   m i c e ,   p r e f e r a b l y   s y n g e n i c   or   s e m i - s y n g e n i c  

m i c e .   The  h y b r i d o m a   w i l l   c a u s e   f o r m a t i o n   of   a n t i b o d y -  

p r o d u c i n g   t u m o r s   a f t e r   a  s u i t a b l e   i n c u b a t i o n   t i m e ,   w h i c h  

w i l l   r e s u l t   in   a  h i g h   c o n c e n t r a t i o n   o f   t h e   d e s i r e d  

a n t i b o d y   ( a b o u t   5 - 2 0   m g / m l )   in   t h e   b l o o d s t r e a m   a n d  

p e r i t o n e a l   e x u d a t e   ( a s c i t e s )   of  t he   h o s t   m o u s e .   A l t h o u g h  

t h e s e   h o s t   mice   a l s o   have   n o r m a l   a n t i b o d i e s   in  t h e i r   b l o o d  

and  a s c i t e s ,   t he   c o n c e n t r a t i o n   of  t h e s e   n o r m a l   a n t i b o d i e s  

is  o n l y   a b o u t   5%  of  the   m o n o c l o n a l   a n t i b o d y   c o n c e n t r a t i o n .  



M o r e o v e r ,   s i n c e '  t h e s e   n o r m a l   a n t i b o d i e s   a r e   n o t   a n t i h u m a n  

in  t h e i r   s p e c i f i c i t y ,   t h e   m o n o c l o n a l   a n t i b o d y   o b t a i n e d  

f r o m   the   h a r v e s t e d   a s c i t e s   or  f rom  the   s e r u m   is  e s s e n t i a l -  

ly   f r e e   of  any  c o n t a m i n a t i n g   a n t i h u m a n   i m m u n e   g l o b u l i n .  

T h i s   m o n o c l o n a l   a n t i b o d y   is   h i g h   t i t e r   ( a c t i v e   a t   d i l u -  

t i o n s   of  1 : 5 0 , 0 0 0   or   h i g h e r )   and  h i g h   r a t i o   of  s p e c i f i c   t o  

n o n - s p e c i f i c   immune  g l o b u l i n   ( a b o u t   1 / 2 0 ) .   I m m u n e   g l o b u -  

l i n   p r o d u c e d   i n c o r p o r a t i n g   t he   K  l i g h t   m y e l o m a   c h a i n s   a r e  

n o n - s p e c i f i c ,   " n o n s e n s e "   p e p t i d e s   w h i c h   m e r e l y   d i l u t e   t h e  

m o n o c l o n a l   a n t i b o d y   w i t h o u t   d e t r a c t i n g   f rom  i t s   s p e c i f i c -  

i t y .  

EXAMPLE  I  

P r o d u c t i o n   of  M o n o c l o n a l   A n t i b o d i e s  

A.  I m m u n i z a t i o n   and  S o m a t i c   C e l l   H y b r i d i z a t i o n  

F e m a l e   CAF1  m i c e   ( J a c k s o n   L a b o r a t o r i e s ;   6 - 8   w e e k s   o l d )  

w e r e   i m m u n i z e d   i n t r a p e r i t o n e a l l y   w i t h   2  x  107  h u m a n  

t h y m o c y t e s   in   0 . 2   ml  o f   p h o s p h a t e   b u f f e r e d   s a l i n e   a t  

1 4 - d a y   i n t e r v a l s .   F o u r   d a y s   a f t e r   t h e   t h i r d   i m m u n i z a t i o n ,  

s p l e e n s   w e r e   r e m o v e d   f r o m   t h e   m i c e ,   and  a  s i n g l e   c e l l  

s u s p e n s i o n   was  made   by  p r e s s i n g   t h e   t i s s u e   t h r o u g h   a  

s t a i n l e s s   s t e e l   m e s h .  

C e l l   f u s i o n   was  c a r r i e d   o u t   a c c o r d i n g   to   t h e   p r o c e d u r e  

d e v e l o p e d   by  K o h l e r   and   M i l s t e i n .   1  x  108  s p l e n o c y t e s  

w e r e   f u s e d   in   0 . 5   ml  o f   a  f u s i o n   m e d i u m   c o m p r i s i n g   35% 

p o l y e t h y l e n e   g l y c o l   (PEG  1 0 0 0 )   and  5%  d i m e t h y l s u l f o x i d e   i n  

RPMI  1 6 4 0   m e d i u m   ( G i b c o ,   G r a n d   I s l a n d ,   NY)  w i t h   2  x  107 

P 3 X 6 3 A g 8 U l   m y e l o m a   c e l l s   s u p p l i e d   by  Dr .   M.  S c h a r f f ,  

A l b e r t   E i n s t e i n   C o l l e g e   o f   M e d i c i n e ,   B r o n x ,   NY.  T h e s e  

m y e l o m a   c e l l s   s e c r e t e   IgG1  K  l i g h t   c h a i n s .  

B.  S e l e c t i o n   and  G r o w t h   of  H y b r i d o m a  

A f t e r   c e l l   f u s i o n ,   c e l l s   w e r e   c u l t u r e d   i n   HAT  m e d i u m  

( h y p o x a n t h i n e ,   a m i n o p t e r i n ,   and  t h y m i d i n e )   a t   37°C  w i t h  5 %  

CO2  in  a  h u m i d   a t m o s p h e r e .   S e v e r a l   w e e k s   l a t e r ,   40  t o  



1 0 0 µ l   of  s u p e r n a t a n t   f rom  c u l t u r e s   c o n t a i n i n g   h y b r i d o m a s  

w e r e   a d d e d   to   a  p e l l e t   of  106  p e r i p h e r a l   l y m p h o c y t e s  

s e p a r a t e d   i n t o   E  r o s e t t e   p o s i t i v e   ( E + )   a n d   E  r o s e t t e  

n e g a t i v e   (E  )   p o p u l a t i o n s ,   w h i c h   were   p r e p a r e d   f r o m   b l o o d  

of  h e a l t h y   h u m a n   d o n o r s   as   d e s c r i b e d   by  M e n d e s   ( J .  

I m m u n o l .   1 1 1 : 8 6 0 ,   1 9 7 3 ) .   D e t e c t i o n   of  m o u s e   h y b r i d o m a  

a n t i b o d i e s   b i n d i n g   t o   t h e s e   c e l l s   was   d e t e r m i n e d   b y  

i n d i r e c t   i m m u n o f l u o r e s c e n c e .   C e l l s   i n c u b a t e d   w i t h   c u l t u r e  

s u p e r n a t a n t s   w e r e   s t a i n e d   w i t h   a  f l u o r e s c i n a t e d  

g o a t - a n t i - m o u s e   IgG  (G/M  F I T C )   ( M e l o y   L a b o r a t o r i e s ,  

S p r i n g f i e l d ,   VA;  F / p  =   2 . 5 )   a n d   t h e   f l u o r e s c e n t  

a n t i b o d y - c o a t e d   c e l l s   w e r e   s u b s e q u e n t l y   a n a l y z e d   on  t h e  

C y t o f l u o r o g r a f   F C 2 0 0 / 4 8 0 0 A   ( O r t h o   I n s t r u m e n t s ,   W e s t w o o d ,  

MA)  as  d e s c r i b e d   in  E x a m p l e   I I I .   H y b r i d o m a   c u l t u r e s  

c o n t a i n i n g   a n t i b o d i e s   r e a c t i n g   s p e c i f i c a l l y   w i t h   E+ 

l y m p h o c y t e s   (T  c e l l s )   w e r e   s e l e c t e d   and   c l o n e d   t w i c e   b y  

l i m i t i n g   d i l u t i o n   m e t h o d s   in  t h e   p r e s e n c e   of  f e e d e r   c e l l s .  

S u b s e q u e n t l y ,   t h e   c l o n e s   w e r e   t r a n s f e r r e d  

i n t r a p e r i t o n e a l l y   by  i n j e c t i n g   1  x  107  c e l l s   o f   a  g i v e n  

c l o n e   ( 0 . 2   ml  v o l u m e )   i n t o   CAF1  m i c e   p r i m e d   w i t h  

2 , 6 , 1 0 , 1 4 - t e t r a m e t h y l p e n t a d e c a n e ,   s o l d   by  A l d r i c h   C h e m i c a l  

Company  u n d e r   t he   name  P r i s t i n e .   The  m a l i g n a n t   a s c i t e s  

f rom  t h e s e   mice   were   t h e n   u sed   to  c h a r a c t e r i z e   l y m p h o c y t e s  

as  d e s c r i b e d   b e l o w   in  E x a m p l e   I I .   The  s u b j e c t   h y b r i d  

a n t i b o d y   OKT5  was  d e m o n s t r a t e d   by  s t a n d a r d   t e c h n i q u e s   t o  

be  of  IgG 1  s u b c l a s s .  

EXAMPLE  I I  

C h a r a c t e r i z a t i o n   of  OKT5  R e a c t i v i t v  

A.  I s o l a t i o n   of  L y m p h o c y t e   P o p u l a t i o n s  

Human  p e r i p h e r a l   b l o o d   m o n o n u c l e a r   c e l l s   w e r e   i s o l a t e d  

f r o m   h e a l t h y   v o l u n t e e r   d o n o r s   ( a g e s   1 5 - 4 0 )   by  F i c o l l -  

H y p a q u e   d e n s i t y   g r a d i e n t   c e n t r i f u g a t i o n   ( P h a r m a c i a   F i n e  

C h e m i c a l s ,   P i s c a t a w a y ,   NJ)  f o l l o w i n g   t h e   t e c h n i q u e   o f  

Boyum,  S c a n d .   J .   C l i n .   Lab.   I n v e s t .   21  ( S u p p l .   9 7 ) :   7 7 ,  

1968 .   U n f r a c t i o n a t e d   m o n o n u c l e a r   c e l l s   w e r e   s e p a r a t e d  



i n t o   s u r f a c e   Ig+  (B)  and  I g -   (T  p l u s   N u l l )   p o p u l a t i o n s   b y  

S e p h a d e x   G - 2 0 0   a n t i - F ( a b ' ) 2   c o l u m n   c h r o m a t o g r a p h y   a s  

p r e v i o u s l y   d e s c r i b e d   by  C h e s s ,   e t   a l . ,   J .   I m m u n o l .  

1 1 3 : 1 1 1 3   ( 1 9 7 4 ) .   T  c e l l s   w e r e   r e c o v e r e d   by  E  r o s e t t i n g  
t h e   Ig   p o p u l a t i o n   w i t h   5%  s h e e p   e r y t h r o c y t e s  

( M i c r o b i o l o g i c a l   A s s o c i a t e s ,   B e t h e s d a ,   MD).  The  r o s e t t e d  
m i x t u r e   was  l a y e r e d   o v e r   F i c o l l - H y p a q u e   and  t h e   r e c o v e r e d  
E   p e l l e t   t r e a t e d   w i t h   0 .155M  NH4C1  (10  ml  p e r   108  c e l l s ) .  

The   T  c e l l   p o p u l a t i o n   so  o b t a i n e d   was  <2%  EAC  r o s e t t e  

p o s i t i v e   and   >95%  E  r o s e t t e   p o s i t i v e   as  d e t e r m i n e d   b y  
s t a n d a r d   m e t h o d s .   In  a d d i t i o n ,   t h e   n o n - r o s e t t i n g   I g -  

( N u l l   c e l l )   p o p u l a t i o n   was  h a r v e s t e d   f r o m   t h e   F i c o l l  

i n t e r f a c e .   T h i s   l a t t e r   p o p u l a t i o n   was  <5% E+ and   ≤2%  s I g  + .  

The   s u r f a c e   Ig+  (B)  p o p u l a t i o n   was   o b t a i n e d   f r o m   t h e  

S e p h a d e x   G-200   c o l u m n   f o l l o w i n g   e l u t i o n   w i t h   n o r m a l   h u m a n  

gamma  g l o b u l i n   as  p r e v i o u s l y   d e s c r i b e d .   T h i s   p o p u l a t i o n  

was  >95%  s u r f a c e   Ig+  and  <5%  E + .  

N o r m a l   human  m a c r o p h a g e s   w e r e   o b t a i n e d   f r o m   t h e   m o n o n u -  

c l e a r   p o p u l a t i o n   by  a d h e r e n c e   to  p o l y s t y r e n e .   T h u s ,   m o n o -  

n u c l e a r   c e l l s   w e r e   r e s u s p e n d e d   in   f i n a l   c u l t u r e   m e d i a  

(RPMI  1 6 4 0 ,   2.5mM  HEPES  [ 4 - ( 2 - h y d r o x y e t h y l ) - 1 - p i p e r a z i n e -  

p r o p a n e   s u l f o n i c   a c i d ]   b u f f e r ,   0 .5%  s o d i u m   b i c a r b o n a t e ,  

200mM  L - g l u t a m i n e ,   and  1%  p e n i c i l l i n - s t r e p t o m y c i n ,   s u p p l e -  

m e n t e d   w i t h   20%  h e a t - i n a c t i v a t e d   h u m a n   AB  s e r u m )   a t   a  

c o n c e n t r a t i o n   of  2  x  106  c e l l s   and   i n c u b a t e d   in   p l a s t i c  

p e t r i   d i s h e s   (100  x  20  mm)  ( F a l c o n   T i s s u e   C u l t u r e   D i s h ;  

F a l c o n ,   O x n a r d ,   CA)  a t   3 7 ° C   o v e r n i g h t .   A f t e r   e x t e n s i v e  

w a s h i n g   t o   r e m o v e   n o n - a d h e r e n t   c e l l s ,   t h e   a d h e r e n t  

p o p u l a t i o n   w a s  d e t a c h e d   by  b r i s k   w a s h i n g   w i t h   c o l d  

s e r u m - f r e e   m e d i u m   c o n t a i n i n g   2.5mM  EDTA  and   o c c a s i o n a l  

s c r a p i n g   w i t h   t h e   r u b b e r   t i p   of   a  d i s p o s a b l e   s y r i n g e  

p l u n g e r .   G r e a t e r   t h a n   85%  of   t h e   c e l l   p o p u l a t i o n   w a s  

c a p a b l e   of  i n g e s t i n g   l a t e x   p a r t i c l e s   and  had   m o r p h o l o g i c  

c h a r a c t e r i s t i c s   of  m o n o c y t e s   by  W r i g h t - G i e m s a   s t a i n i n g .  



B.  i s o l a t i o n   of  T h y m o c y t e s  

N o r m a l   human  t hymus   g l a n d   was  o b t a i n e d   f rom  p a t i e n t s   a g e d  

two  m o n t h s   to  14  y e a r s   u n d e r g o i n g   c o r r e c t i v e   c a r d i a c  

s u r g e r y .   F r e s h l y   o b t a i n e d   p o r t i o n s   of   t h e   t h y m u s   g l a n d  

were   i m m e d i a t e l y   p l a c e d   in  5%  f e t a l   c a l f   s e r u m   in  m e d i u m  

199  ( G i b c o ) ,   f i n e l y   m i n c e d   w i t h   f o r c e p s   and  s c i s s o r s ,   a n d  

s u b s e q u e n t l y   made  i n t o   s i n g l e   c e l l   s u s p e n s i o n s   by  b e i n g  

p r e s s e d   t h r o u g h   w i r e   m e s h .   The  c e l l s   w e r e   n e x t   l a y e r e d  

o v e r   F i c o l l - H y p a q u e   and  s p u n   and   w a s h e d   as  p r e v i o u s l y  

d e s c r i b e d   in  s e c t i o n   A  a b o v e .   The  t h y m o c y t e s   so  o b t a i n e d  

were   >95%  v i a b l e   and  >90%  E  r o s e t t e   p o s i t i v e .  

C.  C e l l   L i n e  

An  E p s t e i n - B a r r   V i r u s   (EBV)  t r a n s f o r m e d   B  c e l l   l i n e   f rom  a  

n o r m a l   i n d i v i d u a l   ( L a z   1 5 6 )   was   p r o v i d e d   by  D r .   H .  

L a z a r u s ,   S i d n e y   F a r b e r   I n s t i t u t e ,   B o s t o n ,   MA. 

EXAMPLE  I I I  

C y t o f l u o r o g r a p h i c   A n a l y s i s   and  C e l l   S e p a r a t i o n  

C y t o f l u o r o g r a p h i c   a n a l y s i s   of  m o n o c l o n a l   a n t i b o d i e s   w i t h  

a l l   c e l l   p o p u l a t i o n s   was  p e r f o r m e d   by  i n d i r e c t   i m m u n o -  

f l u o r e s c e n c e   w i t h   f l u o r e s c e i n - c o n j u g a t e d   g o a t   a n t i - m o u s e  

IgG  (G/M  FITC)  ( M e l o y   L a b o r a t o r i e s )   u t i l i z i n g   a  C y t o f l u o r -  

o g r a f   F C 2 0 0 / 4 8 0 0 A   ( O r t h o   I n s t r u m e n t s ) .   In  b r i e f ,   1  x  106 

c e l l s   were   t r e a t e d   w i t h   0 . 1 5   ml  OKT5  a t   a  1 : 5 0 0   d i l u t i o n ,  

i n c u b a t e d   a t   4°C  f o r   30  m i n u t e s ,   and   w a s h e d   t w i c e .   T h e  

c e l l s   were   t h e n   r e a c t e d   w i t h   0 . 1 5   ml  of   a  1 : 4 0   d i l u t i o n  

G/M  FITC  at   4°C  f o r   30  m i n u t e s ,   c e n t r i f u g e d ,   and   w a s h e d  

t h r e e   t i m e s .   C e l l s   were   t h e n   a n a l y z e d   on  t h e   C y t o f l u o r o -  

g r a f ,   and  t h e   i n t e n s i t y   of   f l u o r e s c e n c e   p e r   c e l l   w a s  

r e c o r d e d   on  a  p u l s e   h e i g h t   a n a l y z e r .   A  s i m i l a r   p a t t e r n   o f  

r e a c t i v i t y   was  s e e n   a t   a  d i l u t i o n   of  1 : 1 0 , 0 0 0 ,   b u t   f u r t h e r  

d i l u t i o n   c a u s e d   l o s s   of  r e a c t i v i t y .   B a c k g r o u n d   s t a i n i n g  

was  o b t a i n e d   by  s u b s t i t u t i n g   a  0 . 1 5   ml  a l i q u o t   of   1 : 5 0 0  

a s c i t e s   f rom  a  CAF;  mouse   i n t r a p e r i t o n e a l l y   i n j e c t e d   w i t h  

a  n o n - p r o d u c i n g   h y b r i d   c l o n e .   R e a c t i v i t y   of   l y m p h o i d  

p o p u l a t i o n s   w i t h   e q u i n e   a n t i - T H 2   and  n o r m a l   h o r s e   IgG  w e r e  



d e t e r m i n e d   as  p r e v i o u s l y   d e s c r i b e d   in  t h e   a b o v e - r e f e r e n c e d  

R e i n h e r z ,   e t .   a l . ,   a r t i c l e s .  

In  e x p e r i m e n t s   d e s i g n e d   to  s e p a r a t e   T  c e l l   s u b s e t s ,   100  x 
1 0 6 u n f r a c t i o n a t e d   T  c e l l s   w e r e   l a b e l e d   w i t h   4  ml  o f   a  
1 : 5 0 0   d i l u t i o n   of   OKT4  or   OKT5  and   d e v e l o p e d   w i t h   G / M  

FITC.   OKT4  was  p r e v i o u s l y   shown  to   be  r e a c t i v e   s p e c i f i -  

c a l l y   w i t h   5 5 - 6 0 %   o f   p e r i p h e r a l   b l o o d   T  l y m p h o c y t e s  

r e p r e s e n t i n g   t h e   h u m a n   h e l p e r   s u b s e t s .   By  u t i l i z i n g   a  

f l u o r e s c e n c e   a c t i v a t e d   c e l l   s o r t e r   ( F A C S - I )   ( B e c t o n ,  

D i c k i n s o n ,   M o u n t a i n   V i e w ,   CA),  T  c e l l s   were   s e p a r a t e d   i n t o  
OKT4+  and  OKT4  s u b s e t s   as  w e l l   as  OKT5+  and  OKT5  s u b s e t s  

f r o m   t h e   same  i n d i v i d u a l .   P o s t   s o r t   v i a b i l i t y   was  >95%  b y  

T r y p a n   b l u e   e x c l u s i o n   in  a l l   i n s t a n c e s .   P u r i t y   o f   a l l  

s e p a r a t e d   p o p u l a t i o n s   was  > 9 5 % .  

EXAMPLE  I V  

A n a l y s i s   of  T  c e l l   s u b s e t s   w i t h   E a u i n e   a n t i - T H  

In  a  s i m i l a r   f a s h i o n   to  E x a m p l e   I I I ,   e q u i n e   a n t i - T H 2   w a s  

u t i l i z e d   t o   s e p a r a t e   TH2+  and   TH2  T  c e l l s   on  FACS  b y  

l a b e l i n g   60  x  106  u n f r a c t i o n a t e d   T  c e l l s   w i t h   0 . 1 2   m l  

e q u i n e   a n t i - T H 2   a n d   0 . 1   ml  o f   R /H   F I T C   ( C a p p e l  

L a b o r a t o r i e s ,   D o w n i n g t o w n ,   PA)  as  p r e v i o u s l y   d e s c r i b e d   b y  

R e i n h e r z ,   e t   a l .   P u r i t y   and   v i a b i l i t y   o f   s o r t e d   c e l l s  

we re   s i m i l a r   to  t he   s o r t e d   p o p u l a t i o n s   d e s c r i b e d   a b o v e .  

FACS  s o r t e d   s u b s e t s   o f   T  c e l l s   i s o l a t e d   w i t h   e q u i n e  

a n t i - T H 2 ,   OKT4,  o r   OKT5  w e r e   p l a c e d   in  c u l t u r e   f o r   4 8  

h o u r s   w i t h   RPMI  1 6 4 0   c o n t a i n i n g   20%  h u m a n   AB  s e r u m ,   1% 

p e n i c i l l i n - s t r e p t o m y c i n ,   200mM  L - g l u t a m i n e ,   25mM  H E P E S  

b u f f e r   ( M i c r o b i o l o g i c a l   A s s o c i a t e s ) ,   a n d   0 . 5 %   s o d i u m  

b i c a r b o n a t e   a t   3 7 ° C   in  5%  C02  h u m i d   a t m o s p h e r e .   T h e s e  

c u l t u r e d   c e l l s   were   t h e n   a n a l y z e d   on  t h e   C y t o f l u o r o g r a p h  

as  d e s c r i b e d   a b o v e .   B a c k g r o u n d   s t a i n i n g   was  d e t e r m i n e d   b y  

s u b s t i t u t i n g   n o r m a l   h o r s e   IgG  f o r   s p e c i f i c   a n t i b o d y   a n d  

s t a i n i n g   as  a b o v e .  



EXAMPLE V 

F u n c t i o n a l   S t u d i e s  

A.  P r o l i f e r a t i v e   S t u d i e s  

The  m i t o g e n i c   r e s p o n s e   of  1 0   u n s e p a r a t e d   and   F A C S - f r a c -  

t i o n a t e d   T  l y m p h o c y t e s   was  t e s t e d   in   m i c r o c u l t u r e   t o  

o p t i m a l   d o s e s   of  C o n c a n a v a l i n   A  (Con   A)  ( C a l b i o c h e m ,   L a  

J o l l a ,   CA)  and   p h y t o   h e m a g g l u t i n i n   (PHA)   ( B u r r o u g h s -  

W e l l c o m e   Company ,   G r e c n v i l l e ,   NC).   A l l o a n t i g e n   p r o l i f e r -  

a t i v e   r e s p o n s e   was  m e a s u r e d   c o n c u r r e n t l y   f o r   t h e   s a m e  

p o p u l a t i o n s   w i t h   m i t o m y c i n   t r e a t e d   L a z   1 5 6 ,   an  EBV 

t r a n s f o r m e d   h u m a n   B  l y m p h o b l a s t o i d   c e l l   l i n e   s t i m u l u s .  

P r o l i f e r a t i o n   to  t e t a n u s   t o x o i d   ( M a s s a c h u s e t t s   D e p a r t m e n t  

of   P u b l i c   H e a l t h   B i o l o g i c a l   L a b o r a t o r i e s ,   B o s t o n ,   MA)  a n d  

mumps  a n t i g e n   ( M i c r o b i o l o g i c a l   A s s o c i a t e s )   w e r e   t e s t e d  

u t i l i z i n g   10  µ g / m l   f i n a l   c o n c e n t r a t i o n   a n d   a  1 : 2 0  

d i l u t i o n ,   r e s p e c t i v e l y .   F i v e   p e r c e n t   m a c r o p h a g e s   o b t a i n e d  

in  t he   m a n n e r   d e s c r i b e d   a b o v e   w e r e   a d d e d   to   a l l   p o p u l a -  

t i o n s   a t   t h e   i n i t i a t i o n   of   in  v i t r o   c u l t u r e s .   M i t o g e n  

s t i m u l a t e d   c u l t u r e s   were   p u l s e d   a f t e r   f o u r   d a y s   w i t h   0 . 2  

pCi  of  3 H - t h y m i d i n e   ( 3 H - T d R ;   1 .9   Ci/mM  s p e c i f i c   a c t i v i t y )  

( S c h w a r z / M a n n ,   D i v i s i o n   of  B e c t o n ,   D i c k i n s o n ,   O r a n g e b u r g ,  

NY)  and  h a r v e s t e d   18  h o u r s   l a t e r   on  a  MASH  I I   a p p a r a t u s  

( M i c r o b i o l o g i c a l   A s s o c i a t e s )  .   3 H - T d R   i n c o r p o r a t i o n   w a s  

m e a s u r e d   on  a  P a c k a r d   S c i n t i l l a t i o n   C o u n t e r   ( P a c k a r d  

I n s t r u m e n t   C o m p a n y ,   D o w n e r ' s   G r o v e ,   I L ) .   B a c k g r o u n d  
3H-TdR  i n c o r p o r a t i o n   was  o b t a i n e d   by  s u b s t i t u t i n g   m e d i a  

f o r   m i t o g e n .   S o l u b l e   a n d   c e l l   s u r f a c e   a l l o a n t i g e n  

c u l t u r e s   were   p u l s e d   a f t e r   f i v e   d a y s   w i t h   3 H - T d R   f o r   18 

h o u r s ,   h a r v e s t e d ,   and  c o u n t e d   as  a b o v e .  

B.  C y t o t o x i c i t y   S t u d i e s  

S e n s i t i z a t i o n   c u l t u r e s   f o r   c e l l - m e d i a t e d   l y m p h o l y s i s   (CML) 

were   e s t a b l i s h e d   by  p l a c i n g   u n f r a c t i o n a t e d   T  c e l l s   w i t h  

m i t o m y c i n   t r e a t e d   s t i m u l a t o r   c e l l s ,   a l l   a t   2  x  1 0 6  

c e l l s / m l   in  m u l t i p l e   m i c r o t i t e r   p l a t e   w e l l s .   At  t h e   e n d  

of  f i v e   d a y s ,   the   u n f r a c t i o n a t e d   T  c e l l s   were   f r a c t i o n a t e d  

i n t o   OKT5  and  OKT5  T  c e l l   s u b s e t s   on  FACS.  T h e s e   T  c e l l  

s u b s e t s   were   t h e n   a d d e d   to   51Cr  s o d i u m   c h r o m a t e   l a b e l e d  

t a r g e t   c e l l s   and  s p e c i f i c   c y t o t o x i c i t y   d e t e r m i n e d   a f t e r   a  



s i x - h o u r   c e l l   i n c u b a t i o n .   P e r c e n t   c y t o t o x i c i t y   w a s  
d e t e r m i n e d   w i t h   t he   f o l l o w i n g   f o r m u l a :  

51Cr  r e l e a s e d   by  e x p e r i m e n t  -  5 1 C r  r e l e a s e d   s p o n t a n e o u s l X   1 0 0  
51Cr  r e l e a s e d   by  f r e e z e - t h a w  -   5 1 C r   r e l e a s e d   s p o n t a n e o u s l y  

A l l   s a m p l e s   w e r e   p e r f o r m e d   in   t r i p l i c a t e   a n d   r e s u l t s  

e x p r e s s e d   as  t h e   m e a n t   s t a n d a r d   d e v i a t i o n .  

C.  Con  A  A c t i v a t i o n   of  S u p p r e s s o r   C e l l s   and  S u p p r e s s i o n  

of  MLC 

U n f r a c t i o n a t e d   T  c e l l s   w e r e   a c t i v a t e d   w i t h   20  µ g  
C o n c a n a v a l i n   A  (Con  A)  ( C a l b i o c h e m )   p e r   106  c e l l s .   T h e s e  

Con  A  t r e a t e d   c e l l s   we re   c u l t u r e d   u p r i g h t   in  25  c m 2 s u r f a c e  

a r e a   t i s s u e   c u l t u r e   f l a s k s   ( F a l c o n ,   O x n a r d ,   CA)  in   R P M I  

1 6 4 0   ( G r a n d   I s l a n d   B i o l o g i c a l   C o m p a n y )   c o n t a i n i n g   20% 

h u m a n   AB  s e r u m ,   1%  p e n i c i l l i n - s t r e p t o m y c i n ,   2 0 0 m M  

L - g l u t a m i n e ,   25mM  HEPES  b u f f e r   ( M i c r o b i o l o g i c a l   A s s o c -  

i a t e s ) ,   and  0.5%  s o d i u m   b i c a r b o n a t e   f o r   48  h o u r s   a t   3 7 ° C  

in  a  h u m i d   a t m o s p h e r e   c o n t a i n i n g   5%  C 0 2 .   U n t r e a t e d  

c o n t r o l   T  c e l l s   we re   c u l t u r e d   in  an  i d e n t i c a l   f a s h i o n   b u t  

w i t h o u t   Con  A.  S u b s e q u e n t l y ,   c e l l s   we re   s p u n ,   w a s h e d   f i v e  

t i m e s ,   and  a d d e d   to  f r e s h   a u t o l o g o u s   r e s p o n d e r   c e l l s   i n  

o n e - w a y   m i x e d   l y m p h o c y t e   c u l t u r e   (MLC)  as  d e s c r i b e d   a b o v e .  

In  s u p p r e s s i o n   a s s a y ,   o n e - w a y   MLCs  w e r e   e s t a b l i s h e d   i n  

r o u n d - b o t t o m   m i c r o t i t e r   p l a t e s   ( L i n b r o   C h e m i c a l   C o m p a n y ,  

New  H a v e n ,   CT)  w i t h   t r i p l i c a t e   w e l l s ,   e a c h   c o n t a i n i n g   0 . 0 5  

x  10 6  r e s p o n d e r   l y m p h o c y t e s   ( w h o l e   m o n o n u c l e a r ) ;   0 . 0 5  x   10 6 

o f   e i t h e r   u n a c t i v a t e d   o r   Con  A  a c t i v a t e d   a u t o l o g o u s  

u n f r a c t i o n a t e d   o r   f r a c t i o n a t e d   T  c e l l s ;   a n d   0 . 1   x  1 0 6  

m i t o m y c i n   t r e a t e d   s t i m u l a t e d   c e l l s   (Laz  1 5 6 ) .  A f t e r   f i v e  

d a y s ,   c u l t u r e s   w e r e   p u l s e d   w i t h   0 . 2   µ C i   of   3 H - T d R   a n d  

h a r v e s t e d   13  h o u r s   l a t e r ,   as  a b o v e .   P e r c e n t   i n h i b i t i o n   o f  

MLC  p r o l i f e r a t i o n   was  t h e n   c a l c u l a t e d   u s i n g   the   f o r m u l a :  



w h e r e   cpm  Con  A  r e p r e s e n t s   the   r e s u l t s   of   3H-TdR  i n c o r -  

p o r a t i o n   in  MLC  when  Con  A  a c t i v a t e d   a u t o l o g o u s   T  c e l l s   o r  

T  c e l l   s u b s e t s   a re   a d d e d ,   and  w h e r e   cpm  r e p r e s e n t s   r e s u l t s  

when  u n a c t i v a t e d   a u t o l o g o u s   T  c e l l s   a r e   a d d e d .  

BRIEF  DESCRIPTION OF  THE  DRAWINGS 

F i g u r e   1  shows  the   f l u o r e s c e n c e   p a t t e r n   o b t a i n e d   on  t h e  

C y t o f l u o r o g r a f   a f t e r   r e a c t i n g   n o r m a l   human   p e r i p h e r a l   T 

c e l l s ,   B  c e l l s ,   N u l l   c e l l s ,   and  m a c r o p h a g e s   w i t h   OKT5  a t   a  

1 : 1 0 0 0   d i l u t i o n   a n d   G/M  F I T C   i n   t h e   u p p e r   r o w .   F o r  

c o m p a r i s o n ,   r e s u l t s   w i t h   e q u i n e   a n t i - T H 2   a r e   s h o w n   in   t h e  

l o w e r   r o w .  

F i g u r e   2  shows   t he   f l u o r e s c e n c e   p a t t e r n   o b t a i n e d   on  t h e  

C y t o f l u o r o g r a f   a f t e r   r e a c t i n g   human   t h y m o c y t e s   w i t h   OKT5 

and  G/M  F ITC(A)   and  w i t h   e q u i n e   a n t i - T H 2 ( B ) .  

F i g u r e   3  s h o w s   t he   f l u o r e s c e n c e   p a t t e r n   o b t a i n e d   on  t h e  

C y t o f l u o r o g r a f   a f t e r   r e a c t i n g   e q u i n e   a n t i - T H 2   s e p a r a t e d   T 

c e l l   s u b s e t s   w i t h   OKT5. 

F i g u r e   4  s h o w s   the   f l u o r e s c e n c e   p a t t e r n   o b t a i n e d   on  t h e  

C y t o f l u o r o g r a f   a f t e r   r e a c t i n g   OKT4  s e p a r a t e d   T  c e l l  

s u b s e t s   w i t h   OKTS. 

F i g u r e   5  shows   the   c y t o t o x i c   c a p a c i t y   of  u n f r a c t i o n a t e d   T 

c e l l s   and  T  c e l l   s u b s e t s   s e p a r a t e d   w i t h   OKT5  f o l l o w i n g  

a l l o s e n s i t i z a t i o n   in  MLC. 

The  p r o d u c t i o n   of   t h e   h y b r i d o m a   and  t h e   p r o d u c t i o n   a n d  

c h a r a c t e r i z a t i o n   of  t he   r e s u l t i n g   m o n o c l o n a l   a n t i b o d y   w e r e  

c o n d u c t e d   as  d e s c r i b e d   in  t h e   a b o v e   E x a m p l e s .   A l t h o u g h  

l a r g e   q u a n t i t i e s   of  the   s u b j e c t   a n t i b o d y   were   p r e p a r e d   b y  

i n j e c t i n g   t h e   s u b j e c t   h y b r i d o m a   i n t r a p e r i t o n e a l l y   i n t o  



mice   and  h a r v e s t i n g   t he   m a l i g n a n t   a s c i t e s ,   i t   i s   c l e a r l y  

c o n t e m p l a t e d   t h a t   t he   h y b r i d o m a   c o u l d   be  c u l t u r e d   in  v i t r o  

by  t e c h n i q u e s   w e l l - k n o w n   in  t h e   a r t   a n d   t h e   a n t i b o d y  
r e m o v e d   f rom  the   s u p e r n a t a n t .  

As  shown  in  t he   u p p e r   row  of  F i g u r e   1,  a p p r o x i m a t e l y   20% 

of  t he   human  p e r i p h e r a l   b l o o d   T  c e l l   p o p u l a t i o n   of  a  g i v e n  

n o r m a l   i n d i v i d u a l   i s   r e a c t i v e   w i t h   O K T 5 ,   w h e r e a s   t h e  

e n t i r e   B  c e l l ,   N u l l   c e l l ,   and   m a c r o p h a g e   p o p u l a t i o n s  

i s o l a t e d   f r o m   t h e   s ame   i n d i v i d u a l   a r e   u n r e a c t i v e   w i t h  

OKT5.   S i m i l a r l y ,   e q u i n e   a n t i - T H 2 r e a c t s   w i t h   24%  o f  

p e r i p h e r a l   T  c e l l s   a n d . i s   a l s o   u n r e a c t i v e   w i t h   B  c e l l s ,  

N u l l   c e l l s   and  m a c r o p h a g e s .   The  m o n o c l o n a l   a n t i b o d y   i s  

t h u s   c h a r a c t e r i z e d   in  t h a t   i t   is  r e a c t i v e   w i t h   an  a n t i g e n  

c o n t a i n e d   on  t he   s u r f a c e   of   a p p r o x i m a t e l y   20%  of   n o r m a l  

human  p e r i p h e r a l   T  c e l l s ,   w h i l e   b e i n g   u n r e a c t i v e   w i t h   a n y  

a n t i g e n s   on  t h e   s u r f a c e   of   t h e   o t h e r   t h r e e   c e l l   t y p e s  

d i s c u s s e d   a b o v e .   As  w i l l   be  d i s c u s s e d   b e l o w ,   t h e   O K T 5 +  

p o r t i o n   of   t h e   h u m a n   p e r i p h e r a l   T  c e l l   p o p u l a t i o n   i s  

i n c l u d e d   in  t h e   c y t o t o x i c   and   s u p p r e s s o r   T  c e l l   s u b s e t .  

T h i s   d i f f e r e n t i a l   r e a c t i v i t y   i s   one   t e s t   by  w h i c h   t h e  

s u b j e c t   a n t i b o d y   OKT5  may  be  d e t e c t e d   and   d i s t i n g u i s h e d  

f rom  o t h e r   a n t i b o d i e s .  

As  shown  in  F i g u r e   2,  a p p r o x i m a t e l y   80%  of   n o r m a l   h u m a n  

t h y m o c y t e s   f rom  a  s i x - m o n t h   o l d   i n f a n t   a r e   r e a c t i v e   w i t h  

OKT5.   S i m i l a r   r e s u l t s   ( a b o u t   80%  r e a c t i v i t y )   w e r e  

o b t a i n e d   u s i n g   a d d i t i o n a l   t h y m u s   s p e c i m e n s   f r o m   n o r m a l  

i n d i v i d u a l s   two  m o n t h s   to  19  y e a r s   of  a g e .   T h i s   v a l u e   i s  

t h e   s a m e   as   f o r   e q u i n e   a n t i - T H 2 .   T h e   p a t t e r n   o f  

r e a c t i v i t y   i n   F i g u r e   2  p r o v i d e s   a  s e c o n d   m e t h o d   o f  

d e t e c t i n g   t h e   s u b j e c t   a n t i b o d y   OKT5  and  d i s t i n g u i s h i n g   i t  

f r o m   o t h e r   a n t i b o d i e s .  

As  shown  in  F i g u r e   3,  t he   s u b j e c t   a n t i b o d y   r e a c t s   w i t h   T H 2 '  

b u t   no t   w i t h   TH2-  T  c e l l s .   A p p r o x i m a t e l y   5-10%  of   t h e   T H 2 1  

s u b s e t   was  u n r e a c t i v e   w i t h   OKT5.  The  p a t t e r n   of   r e a c t i v -  

i t y   in  F i g u r e   3  p r o v i d e s   a  t h i r d  m e t h o d   o f   d e t e c t i n g   t h e  



s u b j e c t   a n t i b o d y   OKT5  and   d i s t i n g u i s h i n g   i t   f r o m   o t h e r  

a n t i b o d i e s .  

As  shown  in  F i g u r e   4,  t he   OKT4+  T  c e l l   s u b s e t   is   e n t i r e l y  

u n r e a c t i v e   w i t h   OKT5.  In  c o n t r a s t ,   t h e   OKT4-   T  c e l l  

s u b s e t   is  l a r g e l y   OKT5+  ( 6 , 8 0 0   of   1 0 , 0 0 0   c e l l s   t e s t e d ) .  

T h e s e   r e s u l t s   i n d i c a t e   t h a t   t he   OKT5+  s u b s e t   of   T  c e l l s ,  

l i k e   t he   p r e v i o u s l y   d e f i n e d   TH2+  s u b s e t ,   is  r e c i p r o c a l   a n d  

d i s t i n c t   f r o m   t h e   OKT4+  s u b s e t .   W h i l e   t h e   OKT4+  s u b s e t  

c o n t a i n s   t he   h e l p e r   T  c e l l s ,   t he   OKT5+  s u b s e t   ( l i k e   t he   TH2+ 

s u b s e t )   c o n t a i n s   c y t o t o x i c   and  s u p p r e s s o r   T  c e l l s .   T h i s  

p a t t e r n   of  r e a c t i v i t y   in  F i g u r e   4  p r o v i d e s   an  a d d i t i o n a l  

m e t h o d   of  i d e n t i f y i n g   OKT5  a n t i b o d y   and  d i s t i n g u i s h i n g   i t  

f rom  o t h e r   a n t i b o d i e s .  

F i g u r e   5  shows   t h a t   t he   OKT5+  T  c e l l   s u b s e t   e f f e c t s   CML. 

The  d e g r e e   of  l y s i s   m e d i a t e d   by  t h i s   p o p u l a t i o n   is  g r e a t e r  

t h a n   t h a t   m e d i a t e d   by  t h e   u n f r a c t i o n a t e d   T  c e l l   p o p u l a -  

t i o n .   In  c o n t r a s t ,   the   OKT5-  T  c e l l   p o p u l a t i o n   i s   m i n i -  

m a l l y   l y t i c .   F o l l o w i n g   a c t i v a t i o n   in  MLC  a g a i n s t   Laz  1 5 6 ,  

t h e   u n f r a c t i o n a t e d   T  c e l l s   w e r e   s e p a r a t e d   i n t o   O K T 5 + a n d  

OKT5  s u b s e t s .   B o t h   u n f r a c t i o n a t e d   and   f r a c t i o n a t e d   T 

c e l l s   were   a n a l y z e d   in   CML  a g a i n s t   51Cr  l a b e l e d   Laz  1 5 6  

t a r g e t s   a t   v a r i o u s   e f f e c t o r : t a r g e t   (E :T)   r a t i o s .   The  OKT5+ 

T  c e l l   s u b s e t s   c o n t a i n e d   t h e   e f f e c t o r   p o p u l a t i o n   i n  

c e l l - m e d i a t e d   l y m p h o l y s i s .   At  E:T  r a t i o s   o f   5 : 1 ,   1 0 : 1 ,  

and  2 0 : 1 ,   t he   OKT5+  T  c e l l   p o p u l a t i o n   e f f e c t e d   40%,  5 8 % ,  

and  77%  s p e c i f i c   l y s i s ,   r e s p e c t i v e l y .   The  l y t i c   c a p a c i t y  

of  the   i s o l a t e d   OKT5+  s u b s e t   was  c o n s i d e r a b l y   g r e a t e r   t h a n  

t he   u n f r a c t i o n a t e d   T  c e l l   p o p u l a t i o n .   M o r e o v e r ,   t h e   OKT5-  

T  c e l l   p o p u l a t i o n   e f f e c t e d   s i g n i f i c a n t l y   l e s s   l y s i s   a t   a n y  

E:T  r a t i o   t e s t e d .   G i v e n   t he   e a r l i e r   o b s e r v a t i o n   t h a t   t h e  

TH2+  T  c e l l   s u b s e t   in   man  e f f e c t e d   CML,  t h e   p r e s e n t  

f i n d i n g s   wou ld   add  s u p p o r t   to  t he   n o t i o n   t h a t   t h e   TH2+  a n d  
OKTS+  T  c e l l   s u b s e t s   d e f i n e d   s i m i l a r   p o p u l a t i o n s   o f  

f u n c t i o n a l l y   a c t i v e   T  l y m p h o c y t e s .   T h i s   d i f f e r e n t i a l  



c y t o t o x i c   c a p a c i t y   p r o v i d e s   y e t   a n o t h e r   m e t h o d   o f  

i d e n t i f y i n g   OKT5  a n t i b o d y   and  d i s t i n g u i s h i n g   i t   f rom  o t h e r  

a n t i b o d i e s .  

F u n c t i o n a l   s t u d i e s   were   c o n d u c t e d   on  l y m p h o i d   p o p u l a t i o n s  

w h i c h   had  b e e n   s e p a r a t e d   on  a  f l u o r e s c e n c e   a c t i v a t e d   c e l l  

s e p a r a t o r   (FACS) .   The  r e s u l t s   of  t h e s e   s t u d i e s   a r e   s h o w n  

in  T a b l e s   I  t h r o u g h   I I I   b e l o w   and  p r o v i d e   f u r t h e r   s u p p o r t  

f o r   t h e   p r e v i o u s l y   d e s c r i b e d   c h a r a c t e r i z a t i o n   o f   t h e  

s u b j e c t   m o n o c l o n a l   a n t i b o d y .  

In  t h e s e   s t u d i e s ,   an  u n f r a c t i o n a t e d   T  c e l l   p o p u l a t i o n   w a s  

t r e a t e d   w i t h   a  1 : 5 0 0   d i l u t i o n   o f   OKT5  a n d   G/M  FITC  a n d  

s e p a r a t e d   on  t he   FACS  in  OKT5+  and   OKT5-  s u b s e t s .   G i v e n  

t he   p u r i t y   of  t h e   p o p u l a t i o n s   o b t a i n e d   ( g r e a t e r   t h a n   o r  

e q u a l   to  95%) ,   5%  m a c r o p h a g e s   were   a d d e d   to  t h e   s e p a r a t e d  

p o p u l a t i o n s   p r i o r   to  in  v i t r o   c u l t u r e .   The  u n f r a c t i o n a t e d  

T  c e l l   p o p u l a t i o n   and  i s o l a t e d   OKT5+  and   OKT5-  T  c e l l  

s u b s e t s   w e r e   t h e n   s t i m u l a t e d   w i t h   PHA,  Con  A,  s o l u b l e  

a n t i g e n s ,   and   a l l o a n t i g e n s   t o   a s s e s s   t h e i r   in   v i t r o  

p r o l i f e r a t i v e   r e s p o n s e s .  

The  p r o l i f e r a t i v e   r e s p o n s e   of   t h e   u n f r a c t i o n a t e d   T  c e l l  

p o p u l a t i o n s   to   PHA  and   Con  A  i s   s h o w n   i n   T a b l e   I .   A 

m a x i m a l   p r o l i f e r a t i v e   r e s p o n s e   by  t h e   u n f r a c t i o n a t e d   T 

c e l l   p o p u l a t i o n   is   o b t a i n e d   w i t h   1  µg  of  PHA  p e r   106  c e l l s  

w i t h   d i m i n i s h e d   r e s p o n s e s   o c c u r r i n g   a t   0 . 5   µg  and   0 . 1   µ g  
of   PHA  p e r   106  c e l l s .   T r e a t m e n t   of   t h e   u n f r a c t i o n a t e d   T 

c e l l s   w i t h   OKT5  and   g o a t - m o u s e   FITC  w i t h o u t   s u b s e q u e n t  

f r a c t i o n a t i o n   d id   n o t   a l t e r   t h e   p r o l i f e r a t i v e   r e s p o n s e .  

In  c o n t r a s t ,   d i f f e r e n c e s   in  r e s p o n s e   to  PHA  w e r e   o b t a i n e d  

w i t h   the   s e p a r a t e d   OKT5+  and  OKT5  T  c e l l   s u b s e t .   The  OKT5-  

p o p u l a t i o n   of   c e l l s   r e s p o n d e d   to   a l l   d o s e s   of   PHA  in  a  

f a s h i o n   s i m i l a r   to   t h e   u n s e p a r a t e d   T  c e l l   p o p u l a t i o n .  

H o w e v e r ,   the   p r o l i f e r a t i v e   r e s p o n s e   of  t he   OKT5+  c e l l s   w a s  

s i g n i f i c a n t l y   l e s s   a t   a l l   d o s e s   o f   PHA  t e s t e d .  



F u r t h e r m o r e ,   at   a  d o s e   of  PHA  of  0 .1   µg  pe r   1 0  c e l l s ,   t h e  
OKT5+ T  c e l l s   d id   n o t   p r o l i f e r a t e   at   a l l ,   w h e r e a s   t h e   OKT5-  

T  c e l l   s u b s e t   a n d   u n f r a c t i o n a t e d   c e l l s   w e r e   s t i l l  

r e s p o n s i v e .   The  p r o l i f e r a t i v e   r e s p o n s e   of  t h e s e   s u b s e t s   t o  

Con  A,  on  t h e   o t h e r   h a n d ,   was  s i m i l a r   and  the   two  s u b s e t s  

of   c e l l s   c o u l d   n o t   be  d i s t i n q u i s h e d   f r o m   one   a n o t h e r   o r  

t he   u n f r a c t i o n a t e d   T  c e l l   p o p u l a t i o n .  

The  r e s p o n s e s   to  a l l o a n t i g e n   in  MLC  and   to  s o l u b l e   a n t i -  

g e n s   w e r e   n e x t   e x a m i n e d .   As  s h o w n   i n   T a b l e   I I ,   t h e  

u n f r a c t i o n a t e d   T  c e l l   p o p u l a t i o n ,   t h e   u n f r a c t i o n a t e d   T 

c e l l   p o p u l a t i o n   t r e a t e d   w i t h   OKT5  and   G/M  F I T C ,   and   b o t h  

t h e   OKT5+  and  OKT5-  T  c e l l   s u b s e t s   r e s p o n d e d   in  a  s i m i l a r  

f a s h i o n   in  MLC  a g a i n s t   Laz  156.   In  c o n t r a s t ,   p r o l i f e r a t i v e  

r e s p o n s e s   to   s o l u b l e   a n t i g e n s   p r o v i d e d   t h e   c l e a r e s t  

d i s t i n c t i o n   b e t w e e n   the   s u b s e t s .   In  a l l   c a s e s   t e s t e d ,   t h e  
OKTS+  T  c e l l   s u b s e t   p r o l i f e r a t e d   m i n i m a l l y   to  t h e   s o l u b l e  

a n t i g e n s   t e t a n u s   t o x o i d   and  m u m p s ,   w h e r e a s   t h e   OKT5-  T 

c e l l   s u b s e t   r e s p o n d e d   w e l l .  

P r i o r   s t u d i e s   d e m o n s t r a t e d   t h a t   t h e   TH2+  p o p u l a t i o n   of   T 

l y m p h o c y t e s   c o u l d   be  i n d u c e d   w i t h   Con  A  t o   s u p p r e s s  

a u t o l o g o u s   l y m p h o c y t e s   in  MLC.  To  d e t e r m i n e   w h e t h e r   O K T 5  

T  c e l l   s u b s e t   c o u l d   s i m i l a r l y   e x p r e s s   s u p p r e s s o r   f u n c t i o n ,  

T  c e l l s   were   a c t i v a t e d   f o r   48  h o u r s   w i t h   Con  A  and   t h e n  

s o r t e d   w i t h   OKT5  and   OKT4  m o n o c l o n a l   a n t i b o d i e s   i n t o  

d i s t i n c t   T  c e l l   s u b s e t s .   S u b s e q u e n t l y ,   t h e s e   s e p a r a t e d   T 

c e l l   s u b p o p u l a t i o n s   w e r e   a d d e d   to   a u t o l o g o u s   r e s p o n d i n g  

l y m p h o c y t e s   a t   the   i n i t i a t i o n   of  MLC.  As  s h o w n   in  T a b l e  

I I I ,   u n f r a c t i o n a t e d   T  c e l l s   a c t i v a t e d   w i t h   Con  A  s u p p r e s -  

sed  a u t o l o g o u s   c e l l   p r o l i f e r a t i o n   in  MLC.  T r e a t m e n t   w i t h  

m o n o c l o n a l   a n t i b o d y   a n d   G/M  F I T C   d i d   n o t   a l t e r   t h i s  

r e s u l t .   A l t h o u g h   b o t h   OKT4  and  OKT5+  T  c e l l s   p r o l i f e r a -  

t ed   to  Con  A,  o n l y   OKT5+  T  c e l l s   b e c a m e   s u p p r e s s i v e   w h e n  

a c t i v a t e d   w i t h   Con  A.  The  O K T 4   s u b s e t   was  n o t   s u p p r e s -  
s i v e .   In  a d d i t i o n ,   the   OKT5  s u b p o p u l a t i o n ,   w h i c h   c o n t a i n s  

b o t h   OKT4+  and  OKT4  TH2-   s u b p o p u l a t i o n s ,   was  m i n i m a l l y  



s u p p r e s s i v e   when  c o m p a r e d   to  t h e   h i g h l y   s u p p r e s s i v e   OKT5+ 

p o p u l a t i o n .  

T a b l e   IV  s h o w s   t h e   r e l a t i o n s h i p   b e t w e e n   l e v e l s   o f   p e r i p h -  

e r a l   T  c e l l s   and   T  c e l l   s u b s e t s   a n d   v a r i o u s   d i s e a s e  

s t a t e s .   T h e s e   r e l a t i o n s h i p s   may  be  u s e d   f o r   d i a g n o s t i c  

p u r p o s e s   ( e . g . ,   to  d e t e c t   a c u t e   i n f e c t i o u s   m o n o n u c l e o s i s )  

by  a n a l y z i n g   t h e   b l o o d   s a m p l e   of  an  i n d i v i d u a l   s u s p e c t e d  

of   h a v i n g   one   o f   t h e s e   d i s e a s e   s t a t e s   t o   d e t e r m i n e   t h e  

l e v e l s   of  T  c e l l s   and  T  c e l l   s u b s e t s .   T h e s e   r e l a t i o n s h i p s  

may  a l s o   be  u s e d   f o r   t h e r a p e u t i c   p u r p o s e s   w h e r e   t h e   c a u s e  

of   t h e   d i s e a s e   s t a t e   i s   an  e l e v a t e d   l e v e l   o f   a  T  c e l l  

s u b s e t   ( e . g . ,   Type  I  a c q u i r e d   a g a m m a g l o b u l i n e m i a ) .   F o r  

t h e r a p e u t i c   u s e ,   a d m i n i s t r a t i o n   o f   t h e   a p p r o p r i a t e  

m o n o c l o n a l   a n t i b o d y   to  a  p a t i e n t   w i t h   an  e l e v a t e d   T  c e l l  

s u b s e t   l e v e l   w i l l   d e c r e a s e   or  e l i m i n a t e   t h e   e x c e s s .   T h e  

r e l a t i o n s h i p s   shown  in  T a b l e   IV  a r e   a  f u r t h e r   way  in  w h i c h  

OKT5  a n t i b o d y   may  be  d e t e c t e d   and  d i s t i n g u i s h e d   f rom  o t h e r  

a n t i b o d i e s .  

O t h e r   m o n o c l o n a l   a n t i b o d y   p r o d u c i n g   h y b r i d o m a s   p r e p a r e d   b y  

t h e   p r e s e n t   a p p l i c a n t s   ( d e s i g n a t e d   O K T l ,   OKT3,  a n d   O K T 4 )  

a r e   d e s c r i b e d   and   c l a i m e d   in   t h e   f o l l o w i n g   European  P a t e n t  

a p p l i c a t i o n s :   80300829.1 ,   80301357:2 ,   and  8 0 3 0 1 3 5 6 . 4  

r e s p e c t i v e l y .  

T h e s e   a p p l i c a t i o n s   a r e   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   t h e r e   a r e   p r o v i d e d   a 

h y b r i d o m a   c a p a b l e   of  p r o d u c i n g   a n t i b o d y   a g a i n s t   an  a n t i g e n  

f o u n d   on  human  c y t o t o x i c   and  s u p p r e s s o r   T  c e l l s ,   a  m e t h o d  

f o r   p r o d u c i n g   t h i s   h y b r i d o m a ,   m o n o c l o n a l   a n t i b o d y   a g a i n s t  

an  a n t i g e n   f o u n d   on  h u m a n   c y t o t o x i c   a n d   s u p p r e s s o r   T 

c e l l s ,   m e t h o d s   f o r   p r o d u c i n g   t he   a n t i b o d y ,   and  m e t h o d s   a n d  

c o m p o s i t i o n s   f o r   t r e a t m e n t   o r   d i a g n o s i s   o f   d i s e a s e  

e m p l o y i n g   t h i s   a n t i b o d y .  











A l t h o u g h   o n l y   a  s i n g l e   h y b r i d o m a   p r o d u c i n g   a  s i n g l e   m o n o -  
c l o n a l   a n t i b o d y   a g a i n s t   human  c y t o t o x i c   and  s u p p r e s s o r   T 

c e l l   a n t i g e n   i s   d e s c r i b e d ,   i t   i s   c o n t e m p l a t e d   t h a t   t h e  

p r e s e n t   i n v e n t i o n   e n c o m p a s s e s   a l l   m o n o c l o n a l   a n t i b o d i e s  

e x h i b i t i n g   the   c h a r a c t e r i s t i c s   d e s c r i b e d   h e r e i n .   I t   w a s  

d e t e r m i n e d   t h a t   t he   s u b j e c t   a n t i b o d y   OKT5  b e l o n g s   to   t h e  

s u b c l a s s   I g G i ,   w h i c h   is  one  of  f o u r   s u b c l a s s e s   of   m u r i n e  

IgG.  T h e s e   s u b c l a s s e s   of   immune   g l o b u l i n   G  d i f f e r   f r o m  

one  a n o t h e r   in  the   s o - c a l l e d   " f i x e d "   r e g i o n s ,   a l t h o u g h   a n  

a n t i b o d y   to   a  s p e c i f i c   a n t i g e n   w i l l   h a v e   a  s o - c a l l e d  

" v a r i a b l e "   r e g i o n   w h i c h   is  f u n c t i o n a l l y   i d e n t i c a l   r e g a r d -  

l e s s   of  w h i c h   s u b c l a s s   of  immune  g l o b u l i n   G  i t   b e l o n g s   t o .  

T h a t   i s ,   a  m o n o c l o n a l   a n t i b o d y   e x h i b i t i n g   t h e   c h a r a c t -  

e r i s t i c   d e s c r i b e d   h e r e i n   may  be  of   s u b c l a s s   I g G 1 ,   I g G 2 a ,  

I g G 2 b ,   or  I g G 3 ,   or  of  c l a s s e s   IgM,  IgA,  or  o t h e r   k n o w n   I g  

c l a s s e s .   The  d i f f e r e n c e s   among   t h e s e   c l a s s e s   o r   s u b -  

c l a s s e s   w i l l   n o t   a f f e c t   t h e   s e l e c t i v i t y   of   t h e   r e a c t i o n  

p a t t e r n   of   t h e   a n t i b o d y ,   b u t   may  a f f e c t   t h e   f u r t h e r  

r e a c t i o n   of   t h e   a n t i b o d y   w i t h   o t h e r   m a t e r i a l s ,   s u c h   a s  

( f o r   e x a m p l e )   c o m p l e m e n t   o r   a n t i - m o u s e   a n t i b o d i e s .  

A l t h o u g h   the   s u b j e c t   a n t i b o d y   is  s p e c i f i c a l l y   I g G , ,   i t   i s  

c o n t e m p l a t e d   t h a t   a n t i b o d i e s   h a v i n g   t h e   p a t t e r n s   o f  

r e a c t i v i t y   i l l u s t r a t e d   h e r e i n   a r e   i n c l u d e d   w i t h i n   t h e  

s u b j e c t   i n v e n t i o n   r e g a r d l e s s   of  the   immune  g l o b u l i n   c l a s s  

or  s u b c l a s s   to  w h i c h   t h e y   b e l o n g .  

F u r t h e r   i n c l u d e d   w i t h i n   t he   s u b j e c t   i n v e n t i o n   a r e   m e t h o d s  

f o r   p r e p a r i n g   the   m o n o c l o n a l   a n t i b o d i e s   d e s c r i b e d   a b o v e  

e m p l o y i n g   t h e   h y b r i d o m a   t e c h n i q u e   i l l u s t r a t e d   h e r e i n .  

A l t h o u g h   o n l y   one  e x a m p l e   of  a  h y b r i d o m a   is  g i v e n   h e r e i n ,  

i t   i s   c o n t e m p l a t e d   t h a t   one   s k i l l e d   i n   t h e   a r t   c o u l d  

f o l l o w   t h e   i m m u n i z a t i o n ,   f u s i o n ,   and  s e l e c t i o n   m e t h o d s  

p r o v i d e d   h e r e i n   and   o b t a i n   o t h e r   h y b r i d o m a s   c a p a b l e   o f  

p r o d u c i n g   a n t i b o d i e s   h a v i n g   t he   r e a c t i v i t y   c h a r a c t e r i s t i c s  

d e s c r i b e d   h e r e i n .   S i n c e   the   i n d i v i d u a l   h y b r i d o m a   p r o d u c e d  

f rom  a  known  mouse  m y e l o m a   c e l l   l i n e   and  s p l e e n   c e l l s   f r o m  



a  k n o w n   s p e c i e s   o f   m o u s e   c a n n o t   be  f u r t h e r   i d e n t i f i e d  

e x c e p t   by  r e f e r e n c e   t o   t h e   a n t i b o d y   p r o d u c e d   by  t h e  

h y b r i d o m a ,   i t   i s   c o n t e m p l a t e d   t h a t   a l l   h y b r i d o m a s   p r o -  

d u c i n g   a n t i b o d y   h a v i n g   t h e   r e a c t i v i t y   c h a r a c t e r i s t i c s  

d e s c r i b e d   a b o v e   a r e   i n c l u d e d   w i t h i n   t h e   s u b j e c t   i n v e n t i o n ,  

as   a r e   m e t h o d s   f o r   m a k i n g   t h i s   a n t i b o d y   e m p l o y i n g   t h e  

h y b r i d o m a .  

F u r t h e r   a s p e c t s   of  t h e   i n v e n t i o n   a r e   m e t h o d s   o f   t r e a t m e n t  

or  d i a g n o s i s   of  d i s e a s e   e m p l o y i n g   t he   m o n o c l o n a l   a n t i b o d y  

OKT5  o r   a n y   o t h e r   m o n o c l o n a l   a n t i b o d y   e x h i b i t i n g   t h e  

p a t t e r n   of   r e a c t i v i t y   p r o v i d e d   h e r e i n .   The   s u b j e c t  

a n t i b o d y   may  be  u s e d   to   d e t e c t   e x c e s s   c y t o t o x i c   or   s u p -  

p r e s s o r   T  c e l l   a c t i v i t y   by  r e a c t i n g   a  T  c e l l   c o m p o s i t i o n  

f rom  an  i n d i v i d u a l   w i t h   OKT5  a n t i b o d y .   E x c e s s   c y t o t o x i c  

or   s u p p r e s s o r   T  c e l l   a c t i v i t y   w i l l   be  i n d i c a t e d   by  t h e  

p r e s e n c e   o f   m o r e   t h a n   2 0 - 3 0 %   of   t h e   t o t a l   p e r i p h e r a l   T 

c e l l   p o p u l a t i o n   w h i c h   r e a c t s   w i t h   OKT5.  T h i s   d i a g n o s t i c  

t e c h n i q u e   may  be  e m p l o y e d   u s i n g   OKT5  a n t i b o d y   a l o n e   o r   i n  

c o m b i n a t i o n   w i t h   o t h e r   a n t i b o d i e s   ( e . g . ,   OKT3  and  OKT4)  a s  

shown  in  T a b l e   IV.  P a t t e r n s   of  r e a c t i v i t y   w i t h   a  p a n e l   o f  

a n t i b o d i e s   to  T  c e l l s   and  T  c e l l   s u b s e t s   w i l l   a l l o w   m o r e  

p r e c i s e   d e t e c t i o n   o f   c e r t a i n   d i s e a s e   s t a t e s   t h e n   i s  

p o s s i b l e   u s i n g   p r i o r   d i a g n o s t i c   m e t h o d s .  

T r e a t m e n t   of   d i s e a s e   s t a t e s   ( e . g . ,   m a l i g n a n c i e s )   m a n i -  

f e s t i n g   t h e m s e l v e s   as  an  e x c e s s   of   s u p p r e s s i v e   a c t i v i t y  

may  be  a c c o m p l i s h e d   by  a d m i n i s t r a t i o n   of  a  t h e r a p e u t i c a l l y  

e f f e c t i v e   a m o u n t   of  OKT5  a n t i b o d y   to  an  i n d i v i d u a l   in  n e e d  

of  s u c h   t r e a t m e n t .   By  s e l e c t i v e   r e a c t i o n   w i t h   s u p p r e s s o r  

T  c e l l   a n t i g e n ,   the   e f f e c t i v e   a m o u n t   of  OKT5  a n t i b o d y   w i l l  

r e d u c e   the   e x c e s s   of  s u p p r e s s o r   T  c e l l s ,   t h u s   a m e l i o r a t i n g  

t h e   e f f e c t s   of  t he   s u p p r e s s o r   T  c e l l   e x c e s s .   D i a g n o s t i c  

and  t h e r a p e u t i c   c o m p o s i t i o n s   c o m p r i s i n g   e f f e c t i v e   a m o u n t s  

of   OKT5  a n t i b o d y   in   a d m i x t u r e   w i t h   d i a g n o s t i c a l l y   o r  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   c a r r i e r s ,   r e s p e c t i v e l y ,   a r e  

a l s o   i n c l u d e d   w i t h i n   the   p r e s e n t   i n v e n t i o n .  



The  s u b j e c t   h y b r i d o m a   OKT5  was  d e p o s i t e d   in  t h e   A m e r i c a n  

Type  C u l t u r e   C o l l e c t i o n ,   12301  P a r k l a w n   D r i v e ,   R o c k v i l l e ,  

M a r y l a n d   20852  on  S e p t e m b e r   18,  1979 ,   and  S e p t e m b e r   2 8 ,  

1979 ,   and  was  g i v e n   the   ATCC  a c c e s s i o n   number   CRL  8 0 1 3  

and  CRL  8016 ,   r e s p e c t i v e l y .  



1.  A  m o n o c l o n a l   a n t i b o d y   of  c l a s s   IgG  p r o d u c e d   by  a  

h y b r i d o m a   f o r m e d   by  f u s i o n   of  c e l l s   from  a  mouse   m y e l o m a  

l i n e   and  s p l e e n   c e l l s   from  a  mouse  p r e v i o u s l y   i m m u n i z e d  

w i t h   human  t h y m o c y t e s ,   wh ich   a n t i b o d y :  

a)  r e a c t s   w i t h   g r e a t e r   t h a n   90%  of  c y t o t o x i c   a n d  

s u p p r e s s o r   TH2+  T  c e l l s   ( b e i n g   a b o u t   2 0 - 3 0 %  

of  a l l   n o r m a l   human  p e r i p h e r a l   T  c e l l s ) ,   b u t  

n o t   w i t h   n o r m a l   human  p e r i p h e r a l   B  c e l l s ,  

N u l l   c e l l s   or  m a c r o p h a g e s ;  

b)  r e a c t s   w i t h   a b o u t   80%  of  n o r m a l   h u m a n  

t h y m o c y t e s ;  

c)  does   no t   r e a c t   w i t h   TH2-  T  c e l l s   or  OKT4+  T 

c e l l s ,   but   r e a c t s   w i t h   a b o u t   68%  of  OKT4  T 

c e l l s ;  

d)  d e f i n e s   a  T  c e l l   p o p u l a t i o n   (OKT5+)  w h i c h   i s  

s t r o n g l y   c y t o t o x i c   and  w h i c h   i s   l o w e r   t h a n  

n o r m a l   l e v e l s   in  p r i m a r y   b i l i a r y   c i r r h o s i s ,  

m u l t i p l e   s c l e r o s i s ,   and  hpe r   IgE,   n o r m a l  

l e v e l s   in  a l l   s t a g e s   of  H o d g k i n s   d i s e a s e ,   a n d  

h i g h e r   t h a n   n o r m a l   l e v e l s   in  Type  I  a c q u i r e d  

a g a m m a g l o b u l i n e m i a   and  a c u t e   i n f e c t i o u s  

m o n o n u c l e o s i s .  

2.  The  m o n o c l o n a l   a n t i b o d y   of  C la im   1  w h i c h   i s   of  s u b -  

c l a s s   I g G 1 ·  
3.  The  m o n o c l o n a l   a n t i b o d y   of  C la im  1  or  C la im  2  w h i c h  

is   p r o d u c e d   from  a  h y b r i d o m a   f o r m e d   by  f u s i o n   o f  

P3X63Ag8Ul   mye loma   c e l l s   and  s p l e e n   c e l l s   from  a  CAF  m o u s e  

p r e v i o u s l y   i m m u n i z e d   w i t h   human  t h y m o c y t e s .  

4.  Mouse  m o n o c l o n a l   a n t i b o d y   w h i c h   r e a c t s   w i t h   g r e a t e r  

t h a n   90%  of  c y t o t o x i c   a n d  s u p p r e s s o r   TH2+  human  T  c e l l s  

bu t   no t   w i t h   n o r m a l   human  p e r i p h e r a l   B  c e l l s ,   n u l l   c e l l s ,  

or  m a c r o p h a g e s .  

5.  A  m e t h o d   fo r   p r e p a r i n g   m o n o c l o n a l   a n t i b o d y   w h i c h :  

a)  r e a c t s   w i t h   g r e a t e r   t h a n   90%  of  c y t o t o x i c  

and  s u p p r e s s o r   TN2+  T  c e l l s   ( b e i n g   a b o u t   2 0 - 3 0 %  

of  a l l   n o r m a l   human  p e r i p h e r a l   T  c e l l s ) ,   b u t  

no t   w i t h   n o r m a l   human  p e r i p h e r a l   B  c e l l s ,   N u l l  

c e l l s   or  m a c r o p h a g e s ;  



b)  r e a c t s   w i t h   a b o u t   80%  of  n o r m a l   h u m a n  

t h y m o c y t e s ;  

c)  does   not   r e a c t   w i t h   TH2-  T  c u l l s   or  OKT4+  T 

c e l l s ,   but   r e a c t s   w i t h   a b o u t   68%  of  OKT4- 

T  c e l l s ;  

d)  d e f i n e s   a  T  c e l l   p o p u l a t i o n   (UKT5+)  wh ich   i s  

s t r o n g l y   c y t o t o x i c   and  wh ich   is   l o w e r   t h a n  

n o r m a l   l e v e l s   in  p r i m a r y   b i l i a r y   c i r r h o s i s ,  

m u l t i p l e   s c l e r o s i s ,   and  h y p e r   IgE ,   n o r m a l  

l e v e l s   in  a l l   s t a g e s   of  H o d g k i n s   d i s e a s e ,  

and  h i g h e r   t h a n   n o r m a l   l e v e l s   in  Type  I 

a c q u i r e d   a g a m m a g l o b u l i n e m i a   and  a c u t e  

i n f e c t i o u s   m o n o n u c l e o s i s .  

w h i c h   c o m p r i s e s   t he   s t e p s   o f :  

i)   i m m u n i z i n g   mice   w i t h   human  t h y m o c y t e s ;  

i i )   r e m o v i n g   t he   s p l e e n s   from  s a i d   mice   a n d  

m a k i n g   a  s u s p e n s i o n   of  s p l e e n   c e l l s ;  

i i i )   f u s i n g   s a i d   s p l e e n   c e l l s   w i t h   mouse  m y e l o m a  

c e l l s   in  t he   p r e s e n c e   of  a  f u s i o n   p r o m o t e r ;  

i v )   d i l u t i n g   and  c u l t u r i n g   t h e   f u s e d   c e l l s   i n  

s e p a r a t e   w e l l s   in  a  medium  w h i c h   w i l l   n o t  

s u p p o r t   t he   u n f u s e d   mye loma  c e l l s ;  

v)  e v a l u a t i n g   t h e   s u p e r n a t a n t   in  each   w e l l  

c o n t a i n i n g   a  h y b r i d o m a   fo r   t he   p r e s e n c e   o f  

t h e   d e s i r e d   a n t i b o d y ;  

v i )   s e l e c t i n g   and  c l o n i n g   h y b r i d o m a s   p r o d u c i n g  

t he   d e s i r e d   a n t i b o d y ;   a n d  

v i i )   r e c o v e r i n g   t h e   a n t i b o d y   from  t h e   s u p e r n a t a n t  

a b o v e   s a i d   c l o n e s .  

6.  The  m e t h o d   of  C la im  5  w h e r e i n   s a i d   mice   a re   of  s t r a i n  

CAF1  and  s a i d   myeloma  c e l l s   a re   P 3 X 6 3 A g 8 U l .  

7.  A  m e t h o d   for   p r e p a r i n g   m o n c l o n a l   a n t i b o d y   w h i c h :  

a)  r e a c t s   w i t h   g r e a t e r   t h a n   90%  of  c y t o t o x i c  

and  s u p p r e s s o r   TH2+  T  c e l l s   ( b e i n g   a b o u t   2 0 - 3 0 %  

of  a l l   n o r m a l   human  p e r i p h e r a l   T  c e l l s ) ,   b u t  

no t   w i t h   n o r m a l   human  p e r i p h e r a l   B  c e l l s ,  

N u l l   c e l l s   or  m a c r o p h a g e s ;  

b)  r e a c t s   w i t h   a b o u t   80%  of  n o r m a l   h u m a n  

t h y m o c y t e s ;  



c)  does   no t   r e a c t   w i t h   TN2-  T  c e l l s   or  O K T 4 +  T  

c e l l s ,   bu t   r e a c t s   w i t h   a b o u t   68%  of  OKT4-  T 

c e l l s ;  

d)  d e f i n e s   a  T  c e l l   p o p u l a t i o n   (OKT5+)  wh ich   i s  

s t r o n g l y   c y t o t o x i c   and  w h i c h   i s   l o w e r   t h a n  

n o r m a l   l e v e l s   in  p r i m a r y   b i l i a r y   c i r r h o s i s ,  

m u l t i p l e   s c l e r o s i s ,   and  h y p e r   IgE,   n o r m a l  

l e v e l s   in  a l l   s t a g e s   of  H o d g k i n s   d i s e a s e ,  

and  h i g h e r   t h a n   n o r m a l   l e v e l s   in  Type  I  

a c q u i r e d   a g a m m a g l o b u l i n e m i a   and  a c u t e   i n f e c t i o u s  

m o n o n u c l e o s i s  

w h i c h   c o m p r i s e s   t h e   s t e p s   o f :  

i )   i m m u n i z i n g   mice   w i t h   human  t h y m o c y t e s ;  

i i )   r e m o v i n g   t h e   s p l e e n s   from  s a i d   mice   and  m a k i n g  

a  s u s p e n s i o n   of  t h e   s p l e e n   c e l l s ;  

i i i )   f u s i n g   s a i d   s p l e e n   c e l l s   w i t h   mouse  m y e l o m a  

c e l l s   in  t h e   p r e s e n c e   of  a  f u s i o n   p r o m o t e r ;  

i v )   d i l u t i n g   and  c u l t u r i n g   t h e   f u s e d   c e l l s   i n  

s e p a r a t e   w e l l s   in  a  medium  w h i c h   w i l l   n o t  

s u p p o r t   t h e   u n f u s e d   mye loma   c e l l s ;  

v)  e v a l u a t i n g   t h e   s u p e r n a t a n t   in  each   w e l l  

c o n t a i n i n g   a  h y b r i d o m a   fo r   t h e   p r e s e n c e   o f  

t h e   d e s i r e d   a n t i b o d y ;  

v i )   s e l e c t i n g   and  c l o n i n g   h y b r i d o m a s   p r o d u c i n g  

t h e   d e s i r e d   a n t i b o d y ;  

v i i )   t r a n s f e r r i n g   s a i d   c l o n e s   i n t r a p e r i t o n e a l l y  

i n t o   m i c e ;   a n d  

v i i i )   h a r v e s t i n g   t h e   m a l i g n a n t   a s c i t e s   or  s e r u m  

from  s a i d   m i c e ,   w h i c h   a s c i t e s   or  s e rum  c o n t a i n s  

t h e   d e s i r e d   a n t i b o d y .  

8.  The  m e t h o d   of  C la im   7  w h e r e i n   s a i d   mice   a r e   of  s t r a i n  

CAF1  and  s a i d   mye loma   c e l l s   a re   P 3 X 6 3 A g 8 U l .  

9.  A  m e t h o d   of  p r e p a r i n g   m o n o c l o n a l   a n t i b o d y   wh ich   r e a c t s  

w i t h   g r e a t e r   t h a n   90%  of  c y t o t o x i c  a n d   s u p p r e s s o r   TH2+  h u m a n  

T  c e l l s   bu t   no t   w i t h   n o r m a l   human  p e r i p h e r a l   B  c e l l s ,   n u l l  

c e l l s ,   or  m a c r o p h a g e s ,   wh ich   c o m p r i s e s   c u l t u r i n g   t h e  

h y b r i d o m a   ATCC  CRL  8016  in  a  s u i t a b l e   medium  and  r e c o v e r i n g  

t h e   a n t i b o d y   from  t h e   s u p e r n a t a n t   a b o v e   s a i d   h y b r i d o m a .  

10.  A  m e t h o d   of  p r e p a r i n g   m o n o c l o n a l   a n t i b o d y   wh ich   r e a c t s  



w i t h   g r e a t e r   t h a n   90%  of  c y t o t o x i c   and  s u p p r e s s o r   TH2+  h u m a n  

T  c e l l s   but   not   w i t h   n o r m a l   human  p e r i p h e r a l   B  c e l l s ,   n u l l  

c e l l s ,   or  m a c r o p h a g e s ,   which   c o m p r i s e s   i n j e c t i n g   i n t o   a  m o u s e  

t h e   h y b r i d o m a   ATCC  CRL  8016  and  r e c o v e r i n g   t he   a n t i b o d y   f r o m  

the   m a l i g n a n t   a s c i t e s   or  s e rum  of  s a i d   m o u s e .  

11.  A  m e t h o d   for   p r e p a r i n g   m o n o c l o n a l   a n t i b o d y   w h i c h   r e a c t s  

w i t h   g r e a t e r   t h a n   90%  of  c y t o t o x i c   and  s u p p r e s s o r   TH2+  h u m a n  

T  c e l l s   but   not   w i t h   n o r m a l   human  p e r i p h e r a l   B  c e l l s ,   n u l l  

c e l l s ,   or  m a c r o p h a g e s ,   wh ich   c o m p r i s e s   t he   s t e p s   o f :  

i)   i m m u n i z i n g   mice   w i t h   n o r m a l   human  t h y m o c y t e s ;  

i i )   r e m o v i n g   t he   s p l e e n s   from  s a i d   mice   and  m a k i n g  

a  s u s p e n s i o n   of  t he   s p l e e n   c e l l s ;  

i i i )   f u s i n g   s a i d   s p l e e n   c e l l s   w i t h   mouse  m y e l o m a  

c e l l s   in  t h e   p r e s e n c e   of  a  f u s i o n   p r o m o t e r ;  

i v )   d i l u t i n g   and  c u l t u r i n g   the   f u s e d   c e l l s   i n  

s e p a r a t e   w e l l s   in  a  medium  w h i c h   w i l l   n o t  

s u p p o r t   t h e   u n f u s e d   myeloma  c e l l s ;  

v)  e v a l u a t i n g   t he   s u p e r n a t a n t   in  each   w e l l  

c o n t a i n i n g   a  h y b r i d o m a   for   t he   p r e s e n c e   o f  

a n t i b o d y   to  E  r o s e t t e   p o s i t i v e   p u r i f i e d   T 

c e l l s ;  

v i )   s e l e c t i n g   and  c l o n i n g   a  h y b r i d o m a   p r o d u c i n g  

a n t i b o d y   wh ich   r e a c t s   w i t h   g r e a t e r   t h a n   90% 

of  c y t o t o x i c   and  s u p p r e s s o r   TH2+  human  T  c e l l s  

bu t   no t   w i t h   n o r m a l   human  p e r i p h e r a l   B  c e l l s ,  

n u l l   c e l l s ,   or  m a c r o p h a g e s ;   a n d  

v i i )   r e c o v e r i n g   the   a n t i b o d y   from  t he   s u p e r n a t a n t  

a b o v e   s a i d   c l o n e s .  

12.  A  m e t h o d   fo r   p r e p a r i n g   m o n o c l o n a l   a n t i b o d y   w h i c h  

r e a c t s   w i t h   g r e a t e r   t h a n   90%  of  c y t o t o x i c   and  s u p p r e s s o r  

T H 2 +  h u m a n   T  c e l l s   bu t   not   w i t h   n o r m a l   human  p e r i p h e r a l   B 

c e l l s ,   n u l l   c e l l s ,   or  m a c r o p h a g e s ,   wh ich   c o m p r i s e s   t h e  

s t e p s   o f :  

i)   i m m u n i z i n g   mice   w i t h   n o r m a l   human  t h y m o c y t e s ;  

i i )   r e m o v i n g   t h e   s p l e e n s   from  s a i d   mice   and  m a k i n g  

a  s u s p e n s i o n   of  t he   s p l e e n   c e l l s ;  

i i i )   f u s i n g   s a i d   s p l e e n   c e l l s   w i t h   mouse  m y e l o m a  

c e l l s   in  t he   p r e s e n c e   of  a  f u s i o n   p r o m o t e r ;  

i v )   d i l u t i n g   and  c u l t u r i n g   t he   f u s e d   c e l l s   i n  



s e p a r a t e   w e l l s   in  a  medium  w h i c h   w i l l   n o t  

s u p p o r t   t h e   u n f u s e d   mye loma   c e l l s ;  

v)  e v a l u a t i n g   t h e   s u p e r n a t a n t   in  each   w e l l  

c o n t a i n i n g   a  h y b r i d o m a   fo r   t he   p r e s e n c e   o f  

a n t i b o d y   to  E  r o s e t t e   p o s i t i v e   p u r i f i e d   T 

c e l l s ;  

v i )   s e l e c t i n g   and  c l o n i n g   a  h y b r i d o m a   p r o d u c i n g  

a n t i b o d y   w h i c h   r e a c t s   w i t h   g r e a t e r   t h a n   90% 

of  c y t o t o x i c   and  s u p p r e s s o r   TH2+  human  T 

c e l l s   bu t   no t   w i t h   n o r m a l   human  p e r i p h e r a l  

B  c e l l s ,   n u l l   c e l l s ,   or  m a c r o p h a g e s ;   a n d  

v i i )   t r a n s f e r r i n g   s a i d   c l o n e s   i n t r a p e r i t o n e a l l y  

i n t o   m i c e ;   a n d  

v i i i )   h a r v e s t i n g   t h e   m a l i g n a n t   a s c i t e s   or  s e r u m  

from  s a i d   m i c e ,   w h i c h   a s c i t e s   or  s e r u m  

c o n t a i n s   t h e   d e s i r e d   a n t i b o d y .  
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